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Reliable Direct Sources the World Quer 


FOR 


VEGETABLE TANNING MATERIALS 


QUEBRACHO 
WATTLE EXTRACT 
WATTLE BARK 
MANGROVE BARK 
MYRABOLAMS & EXTRACT 
VALONEA & EXTRACT 

DIVI DIVI 
CUTCH 

SUMAC—LEAF & GROUND 

TARA—PODS & POWDER 

OAKWOOD EXTRACT, Swedish 
LARCHBARK EXTRACT, Swedish 


v 


U. S. of A. Sales Agents for “’N.C.S.” Brand South African Wattle Extract 
U. S. of A. Sales Agents for “SENS” Brand Powdered Valonea Extract 


The Olson Sales Agency 
Import > Export 
20 BROAD STREET = wwear watt street) NEW YORK 5, N. Y. 


Coble Address: Telephones: 
ae ae 0226 
COROSAGE pigBy 4.0226 





I 
When you specify GARGOYLE 
you can be sure of... 


ervice 
with a 
capi 


Skilled technicians are at your call — 
men who are specialists in leather oils 
and greases, with a lifetime of experi- 
ence working with tanners. 


Scientists, service laboratories 
A staff of chemists and the facilities of 
our laboratories are at your service. 


Specially designed tanning products 
There’s a complete line of Gargoyle 
leather products . . . Solenes and Sole 
Waterproofing compounds. . . Sulfolines 
and Curriers Greases . . . other leather 
oils and specialties. All are specially 


designed to help make good leather. 
SOCONY-VACUUM 


Gargoyle Leather Oils & Greases 


SOCONY-VACUUM OIL COMPANY, INC., TANNERS DIVISION, 26 BROADWAY, NEW YORK 4, N. Y. 





SPRUCE EXTRACT 


POWDERED SUPER SPRUCE 


LACTANX 


Robeson Process Company 


General Offices: 300 Fifth Avenue, New 





ONE GRADE—THE BEST 


CHESTNUT WOOD EXTRACT 
All Concentrations, Liquid to Dry Powder 


Teas Extract Co. 





His Life Work 
is Leather, Too 







The Rohm & Haas technical representa- 
tive is a specialist of many years’ standing 
in leather-making. Backing him up—and 
increasing his helpfulness to you—is the 
work of Rohm & Haas scientists in the 
leather chemicals laboratories and other 
research divisions of the company. 


Up to the present time, Rohm & Haas 
technical men have accumulated centuries 
of experience in leather manufacturing. 
Their continuing work has led to the devel- 
opment of many chemicals which are now 
standard in the industry. 


Whatever your leather problems may be, 
talk them over with your Rohm & Haas 
representative. The chances are good he 
will be able to help you improve your 
processes as well as the quality of your 
finished leather. 


SOME OUTSTANDING ROHM & HAAS 
LEATHER CHEMICALS ARE: 


OROPON—the pioneer enzyme bate, standard 
of the leather industry. 


TAMOL—the dye assist that made pastel colors 
practical. 


LEUKANOL—synthetic tan assist responsible for 
popular acceptance of white leather. 


OROTAN—synthetic tanning material providing in 
itself a complete replacement for natural tannins. 


PRIMAL—Ieather finishing materials in the form of 
aqueous dispersions of acrylic resins. 


CHEMICALS 


ROHM & HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 


Oropon, TAMOL, LEUKANOL, OROTAN and PRIMAL are trade- 
marks, Reg. U.S. Pat. Off. and in principal foreign countries. 


‘3 


Pasting white leather on glass at Fred Rueping Leather Company, Fond du Lac, Wisconsin. 


- How TANAK® MRX lets you stretch leather — 


and still keep it plump! 


Pasting wet leather on glass or porcelain plates 
to dry will give a tanner more footage—but the 
leather tends to be flat. The addition of TANAK 
MRX to his white formula allows the tanner to 
increase his footage yield, tighten the break and 
still maintain plumpness. 

Working with Cyanamid’s Technical Staff, 
many tanners have found they can up-grade their 
colored leathers, too, decreasing flankiness and 


To make 
leather better 
through 

: Cyanamid recently opened 
chemistry eee a completely modern ap- 
plication laboratory at 
Chicago. Perhaps our re- 
search program should in- 


clude your tanning prob- 
lem. Drop us a line. 


tightening break without a reduction in weight 
by adding or substituting MRX in their re-tan 
formulations. 

Such results have led to wide acceptance of 
TANAK MRX in the production of white, colored 
and natural back leathers. 

With chemicals for virtually every tanning 
process, and a modern application laboratory, 
Cyanamid can give you complete service. 


AMERICAN Granamid COMPANY 


LEATHER CHEMICALS DEPARTMENT 


30 Rockefeller Plaza, New York 20, N. Y. 


In Canada: North American Cyanamid Limited, Toronto and Montreal 





ARKO FAT LIQUORS 


FORMULATED FOR PERFECT 
TAKE-UP AND NOURISHMENT 


ARKO FAT LIQUOR L M:—Especially made for horsehide, 
cow sides glove and garment 
leather. Excellent for goatskin 
glove and garment. 


ARKO FAT LIQUOR L C:—A superior oil for deer, pig, cape 
and cabretta glove leather. 


ARKO FAT LIQUOR C B:—Processed sulfonated cod oil for 
vegetable leathers. 


ARKO FAT LIQUOR D:—For very fine suede leathers where 
dryness, nourishment and stretch 
are required. 


Information, samples and demonstration upon request. 


ARKANSAS COMPANY, Inc. 
Newark, N. J. 


Manufacturers of Industrial Chemicals 
for over 50 years 





SYNEKTAN 0-230 


A liquid synthetic tannage that equals the qualities 
of vegetable extracts. Replaces Sumac. Used as a 
retan on chrome stock. 


SYNEKTAN NPP 


For high grade whites and pastel colors; produces 
full plump leather. 


SYNEKTAN NCRP 


Specialty syntan, used in combination with chrome 
tannage or in the dye bath for better grain. 


TANASOL NCO 


Syntan in beads, to use with extracts in the tann- 
ing and retanning operations. 


TANASOL PW 


Syntan in beads, to use with NCO for bleaching 
chrome stock and in retanning chrome stock. In 
the dye bath for good level colors. 


FUNGIZYME BATES 


Pancreatic bating salts of standard, controlled 
quality. 


BATE A & AS For sheep skins and sole leather. 


BATE B & BS_ For furniture leather, side leather and 
calf skins. 


BATE C & CS For goat skins. 

SULPHONATED OILS (Various Bases) 

MONOPOLE OIL (For Finishing) 

EMULSIFIERS AND DETERGENTS (For Good Degreasing) 


Samples and information upon request. 


fom 


JACQUES WOLF: co, 


PASSAIC, N. J. 


Plants in: Clifton, N.J., Carlstadt, N.J., Los Angeles, Calif. 
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An important situation that calls for 


genuine leather... thanks to chemicals 


Leather’s natural, luxurious beauty just seems to fit 
some situations—important ones where a certain solid 
feel and look is called for. People will always turn to 
leather for that kind of beauty, and for its comfort and 
durability, too. For leather has qualities no synthetic 
will ever attain. And Diamonp Technical Service and 
Chemicals have a hand in helping tanners turn out fine 
leather. Diamonp Tanolin®, bichromate, fat liquors and 
neutralizers are laboratory controlled, reduce tanning 
losses . . . and cost so little for all the important results. 

Quick delivery from eight warehouse points. Nine con- 
venient sales offices. Expert advice from your DIAMOND 
representative who is well trained in leather chemistry 
and backed by Diamonp Technical experts. 


Ma. 
DIAMOND___ 
DIAMOND CHEMICALS ; 
FOR THE LEATHER INDUSTRY 
DIAMOND ALKALI COMPANY « CLEVELAND 14, OHIO CHEMICALS 
® 





Better Neutralizing 
with 


SOLVAY 


TUT 
PUA has 


gives you 
* BETTER FINISH! 
* UP-GRADED LEATHERS! 


* MORE UNIFORM 
DYEING! 


Get Uniform Quality in Your Leathers . . . improved grain 
and better dyeing characteristics when you neu- 
tralize with SoLvay Ammonium Bicarbonate. 


This Superior Product penetrates the leather uniformly 
throughout the thickness of the hide—the inner area 
as well as the surface. SoLvVAay Ammonium Bicar- 
bonate has a high neutralizing value (greater than 
borax or sodium bicarbonate) with a low pH—a 1% 
solution has a pH of only 7.8! 


Send for Trial Samples of SOLVAY Ammonium Bicar- 
| bonate and see how it gives you better looking 
1 Other Solvay Products leathers—economically and efficiently. Write or 

for Tanners phone the So.vay office nearest your plant. 


© CLEANSING SODA XX SOLVAY PROCESS DIVISION 


© SNOWFLAKE* ALLIED CHEMICAL & DYE CORPORATION 
CRYSTALS Ke / 61 Broadway, New York 6, N. Y. 
BRANCH SALES GCPPICRH,. 22_2_0=—- 
*REG Boston + Charlotte + Chicago + Cincinnati + Cleveland + Detroit 


Houston + New Orleans + New York + Philadelphia - Pittsburgh 
St. Louis + Syracuse 


Soda Ash . Caustic Soda - Potassium Carbonate - Calcium Chloride - Chlorine - Caustie Potash - Sodium Nitrite 
Cleaning Compounds - Ammonium Bicarbonate . Sodium Bicarbonate - Snowflake® Crystals - Ammonium Chioride 
Monochlorobenzene . Para-dichlorobenzene - Ortho-dichlorobenzene 





QUEBRACHO EXTRACTS 


“SUPREMO” “LUNA” 
BRAND BRAND 
SOLID-ORDINARY COLD WATER SOLUBLE 


INTERNATIONAL PRODUCTS 
CORPORATION 


29 BROADWAY, NEW YORK 6, N. Y. 


The Only American Manufacturer of Quebracho 
In South America 


FACTORY AT PUERTO PINASCO, PARAGUAY 


wie 


MANUFACTURERS: IMPORTERS: 
LIQUID MYRABOLAMS 
QUEBRACHO WATTLE BARK 

EXTRACTS DIVI-DIVI 


FACTORY: 
Staten Island, N. Y. 


Representatives: 
Harvey J. Boutin & Son Yocum Faust, Limited 


Sen Francisco, Calif. London, Canada 


Gonzalez, Ramirez y Cia The R. J. Vogel Company 
Havana, Cuba Mexico City, Mexico 





1. Is the supply of Mead Chestnut Ex- 
tract adequate? 


Decidedly yes. Recent surveys show that 
there is enough chestnut wood in our forests to 
serve the leather industry for many years to 
come. Huge chestnut stockpiles, such as the 
one shown above, are converted under chem- 
ical control at five extract plants, insuring a 
steady supply of Mead Chestnut Extract. 


2. Why is Mead Chestnut Extract pre- 

ferred over other tanning agents? 
Mead Chestnut Extract is a superior tanning 
material, made by America’s largest producer 


of vegetable tanning extracts. Repeated experi- 
ence has shown: 


A. Chestnut tanned leathers do not oxi- 
dize, darken on exposure to light, or develop 
an uneven color on aging, as do leathers tanned 
with many other materials, vegetable or 
synthetic. 


B. Since the tanning system demands 
acid, the use of chestnut, with its plumping 
acidity, saves you money. 


€. Mead Chestnut Extract eliminates up 
to 28% of leachhouse losses. 


THE MEAD CORPORATION 


Tannin Extract Division, Lynchburg, Virginia 


This is only a portion of the many stockpiles of chestnut 
logs that insure a continuous supply of Chestnut Extract. 


BD. There are no hidden costs. When you 
use Mead Chestnut Extract, no time- and 
money-consuming preparation is required. 


Ask about Mead Cold Soluble Chest- 
nut Extract for retanned leathers. And—for 
more pounds of plumper leather—standardize 
on Mead Chestnut Extract. 


IT’S A FACT! 


Mead Chestnut Extract will produce more 
pounds of plump leather per unit of tannin 
than any other tanning material. 


Vegetable Tan Yard Yield 
Tannin (white weight basis) 
Chestnut Wood Extract 67% 
Tanning Material A 61% 
Tanning Material B 63% 


Calculate your tanning material costs on a 
leather basis as well as on a tan unit basis. 
Mead Chestnut Extract, producing four to 
six pounds more leather, means positive 
savings. 
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EXTRACTS 


Raw Tanning Materials From All Parts of the World 
THE RIVER PLATE CORPORATION 


CHRYSLER BLDG., NEW YORK 17,N. Y. Plant: NEWARK, N. J. 


Subsidiary: THE TANNIN CORPORATION of MASS. Office & Plant: Peabody, Mass. 
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, own practical experience will 


confirm authoritative opinions on the 
advantages obtained by using wattle extract. 
Noted for rapid penetration, good color and 
fixation, wattle extract also has special colloidal 
properties which help to keep your liquors 
clear and impart desirable qualities e — 
to the leather fibre. Mombasa 
Test out any of these 
7 widely-used brands 
of wattle extract, made 
from best quality bark. 
You’ll be glad you did! 


@ PIETERMARITZBURG 
' 


WATTLE 


makes 


good leather 
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Pietermaritzburg, Natal, Union of South Africa 


KENYA WATTLE MANUFACTURERS ASSOCIATION 


Nairobi, Kenya, East Africa 





AT YOUR SERVICE... 


Let our 


ya wes. | i 
6 G of specialized experience 
work for you. . . profitably 


@ For over half a century, ATLAS has 
been a leader in the production of 
Quality Oils for the Tanning Industry, 
through extensive research to serve 
© SULPHONATED COD OILS you better. ATLAS specialized 
© SULPHONATED ic f a 
NEATSFOOT OILS research, plus many years 0 practica 


© SPLIT OILS experience in the production of 
© MOELLONS, and many 
ity Prod 


ATLAS 


Guaranteed OILS 
© NEATSFOOT OILS 


consistently high-quality, guaranteed 
oils is your assurance of uniformity 

to meet definite specifications. Give 
your leathers the "quality look" 

with ATLAS Oils. 


tment ATLAS Refinery, Ince. 


Pre-eminent in the Tannery Industry | 142 LOCKWOOD ST. NEWARK 5, N. J. 





To 


Prevent Starch and protein finish- 


ing materials provide a fer- 
° tile substrate for the growth 
Spotlage of microorganisms. 
BSM-11 or Butrol are ef- 
fective economical pre- 
WV Os servatives providing out- 
OSE... y/ RS i standing control with a 
synergistic combination 
of bactericides and fun- 


AW LRA Cech gicides. 


housekeeping practice Our representative will give 


technical advice on the most 
efficient solution of your 
microorganism control 


problems. 


BUCKMAN 


Laboratories, Inc. 


Manufacturing Chemists * Memphis 8, Tennessee 


Representatives in Most Countries 


(GIB micRooRGANism CONTROL SPECIALISTS 





ia this 
-Saving Data 


TANNERS REPORT SAVINGS 
UP TO THREE DAYS 


Skins soaked only 24 hours in 
water at 65° to 70°F., con- 
taining 0.7% Hooker Sodium 
Tetrasulfide, are sufficiently 
softened for drumming. 


Even flint dried steer hides 
are frequently ready to pro- 
cess after only 48 hours in the 
same strength solution. 


A 24-hour soak for green salted 
hides and skins, in 0.3% 
Hooker Sodium Tetrasulfide 
solution, gives cleaner hides, 
more uniform tannin distri- 
bution, a higher leather yield. 


HOOKER 
ELECTROCHEMICAL 


COMPANY 
3 UNION ST. - 
CHICAGO, ILL. - 
LOS ANGELES, CALIF. - 


CAUSTIC SODA * MURIATIC ACID 
_ PARADICHLOROBENZENE © CHLORINE 
_ SODIUM TETRASULFIDE * SODIUM SULFIDE 


ins BULLETIN 505 tells 
how tanners are cutting 
soaking time in half by using 
Hooker Sodium Tetrasulfide 
solution. It describes uses 
and advantages of this time- 
saving and money-saving 
new chemical. A request on 
your company letterhead 
will bring you a copy. 


The Hooker technical staff, 
constantly at work on pro- 
cessing needs of the leather 
industry, is always on call 
for help in solving your par- 
ticular problems. 


NIAGARA FALLS, N. Y. 
NEW YORK, N. Y. 
TACOMA, WASH 


ee 
ee 


*fH0KER 
| CHEMICALS: 


* 





Stylizing with Calco® Dyes 


CALCOMINE* GREEN CALCOCID* MILLING 
BY CONC. GREEN 6B CONC. 


to bring out the best a versatile blue-green 
in your suede blacks for grain and suede 


Color puts your best foot forward ... when you choose 
efficient, dependable, uniform Calco dyes: 


CALCOMINE GREEN BY CONC. 


— long popular for shading black suede, side and split 
leathers. Its blue-green shade, penetrating qualities ® ¢ 
and low cost make it economical to tone black suedes. 

CALCOCID MILLING GREEN 6B CONC. x 

— a favorite for use in all dyeing methods AMERICAN Ganamid company 

on grains and suedes; outstanding for levelness, 


brightness, blueness of shade. Also an DYESTUFF DEPARTMENT 


excellent dye for shading suede navies. et Ce ee eee 


: ? : NEW YORK + CHICAGO - BOSTON + PHILADELPHIA + CHARLOTTE + PROVIDENCE 
For further information on these and other top-quality Re eee 


dyes for leather, consult your 
Cyanamid Dyestuff representative. 
*Trade-mark 
NORTH AMERICAN CYANAMID LIMITED 


OYESTUFF DEPARTMENT 
MONTREAL AND TORONTO 





from Malayan Straits 


7/7" < F waite Kaw material- for tanning extracts are brought to us from all 
- a over the world by ships like*the “African Moon” of the Farrell 

MYRABOLAM — from India pm a Lines and our own chartered boats. 

— 


a 


laid We) 


Daas Tannitg a 


AND PROCESSORS OF 


QUERBRACHO * | | ~~ 
from the Argentine 


For three-quarters of a century—since 1879—The J. S. YOUNG CO. continuously has im- 
ported, processed and manufactured—in its modern 8'%4-acre Baltimore plant—highest 
quality tanning extracts for the industry. 


They include: 
LOGWOOD © WATTLE BARK © SUMAC © DIVI-DIVI © GAMBIER © QUERBRACHO © MYRABOLAM 
, res 5 OSAGE ORANGE © CHESTNUT WOOD EXTRACT © FUSTIC © HYPERNIC © TANNIC ACID 
‘ 
~ ay’ 


We are also manufacturers of the famous CHEMBARK 
natural tanning extracts for the Chemtan Co. 
and special products for other well-known firms 


Re J. S. YOUNG CO. 


2701-2733 Boston St., Baltimore 24, Maryland 
Experienced technical advice available on request from Baltimore or from any of our branches. 
Branches: PHILADELPHIA © CHICAGO © PATERSON, N. J. © DANVERS, MASS. 


CHESTNUT WOOD Fxiract 


— from France and Italy 





DEVELOPMENT AND 


INTRODUCTION OF 


BETTER CHEMICALS FoR TANNING 





AINSWORTH “RIGHT-A-WEIGH” 


ANALYTICAL 
BALANCE 


> QUICK WEIGHING 
>» AMERICAN MADE 
> SINGLE PAN 
> DIRECT READING 
> EASILY OPERATED 


ANALYTICAL BALANCE, Single Pan, 
Direct Reading, Ainsworth “Right-A- 
Weigh”. A quick-weighing, easily operated 
balance, made in U.S.A., which offers the 
advantages of constant sensitivity, me- 
chanical manipulation of weights, and di- 
rect reading. 


Sensitivity—1/10 mg with full load. 

Capacity—200 grams. 

Case—Of aluminum finished in brown 
Hammertone enamel Weighing com- 
partment 9¥%2 inches square X 8% 
inches high, accessible from either side. 

Projected Scale—Calibrated to 100 mg in 

5 mm intervals, each equivalent to 1 
™ A vernier permits direct reading to 
1/10 mg and estimation to 1/20 mg. 

Knife Edges and Planes—Of sapphire, im- 
pervious to moisture. 

Gimbal Stirrup — With four bearings of 


sapphire and pivots of hardened steel. 
Compensates for off-center loading. 


[QUALITY Ano scmvict |) 
A.H.T.CO. 


Weight Controls—Four knobs on front of 
case manipulate all weights by means 
of cams and brass arms. Total of knob 
settings is indicated continuously on 
register located at left of projected 
scale. 


Weights—Of Stainless steel, Type 310, 
non-magnetic and corrosion resistant. 
Consisting of weights required for total 
of 199.9 grams in increments of 100 
mg. Adjusted within tolerance of U.S. 
National Bureau of Standards for Class S. 


1867-F. Balance, Analytical, Single 
Pan, Direct Reading, Ainsworth “’Right- 
A-Weigh”, as above described. With 
replacement lamp, three balance rests, 
cord and plug, and directions for as- 
sembly and use. With transformer for 
use on 115 volts, 50 to 60 cycles, a.c. 
Power consumption approximately 15 
watts. sin Sc aaah 


ARTHUR H. THOMAS COMPANY 


Labnalory Afpaalus and Reagents 


WEST WASHINGTON SQUARE 


PHILADELPHIA 5, PA. 


Teletype Services: Western Union WUX and Bell System PH-72 
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LEATHER CHEMISTS ASSOCIATION 


BUREAU OF EMPLOYMENT 


Old established Eastern manufacturer is interested in securing the services 
of residents of the middle west, also of Canada, familiar with pigment and 
other specialties for the tanner’s use. Write in detail concerning age, marital 
status, experience and compensation desired. All replies will be held in strict 
confidence. Address Box DA122, c/o Secretary, American Leacher Chemists 
Association, University of Cincinnati, Cincinnati 21, Ohio. 


VIENNA CONGRESS 


The Vienna Congress for Tanning Chemistry and Technology will meet 
in the Palais Auersperg, Vienna, September 5th to 12th, 1954. 59 cont ib- 
utors have already indicated their intention of participating in the program, 
which will extensively cover Tanning Chemistry and the Manufacture of 
Leather. 


COUNCIL MEETING MINUTES 
June 6, 1954 


Beprorp Sprincs Hote. 
Beprorp, PENNSYLVANIA 
The meeting was called to order by President Turley at 11:00 P. M. 


Present were Messrs. Turley, Flinn, Meo, Collins, Wilson, Kanagy, Henrich, 
and O’Flaherty. Mr. Ross was absent. 


The minutes of the meeting held on February 11, 1954, were given final 
approval. 


Dr. Flinn reported on the progress of the technical committees. 


Council discussed the position of the A.L.C.A. in participating in the Com- 
monwealth Joint Services Committee for the establishment of common 
methods; it was decided to wait until such time as the matter again might 
become active and then request that the A.L.C.A. be given representation 
on the committee. 


Dr. Flinn suggested that invididuals or committees should not act for the 
Association but should act through Council. The matter was referred to the 
meeting of the new Council. 


Dr. Turley advised of a letter from Dr. Harvey suggesting a committee 
be appointed to handle problems arising in between the International Union 
of Leather Chemists Societies Meetings. It was decided that these problems 
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should be sent to the office of the Secretary and he in turn will refer them to 
the Chairman of the Co-ordinating Committee. 


The meeting was adjourned at 11:30 P. M. 
Respectfully submitted, 
Frep O’Fcanerty, Secretary. 


COUNCIL MEETING MINUTES 
June 9, 1954 


BepForp Sprincs Hore. 
BEDFORD, PENNSYLVANIA 


The meeting was called to order by President Flinn at 2:15 P. M. 
Present were Messrs. Flinn, Turley, Wederbrand, Thorstensen, Kanagy, 
Wilson, Meo, Henrich, and O’Flaherty. 

Dr. O’Flaherty gave a resume of the meeting held on Sunday, June 6. 
Council agreed that when the chairmen of the different committees are 
requested to give a statement on policy for the Association, his reply should 
first be presented to Council through the Secretary. 

Dr. O’Flaherty’s resignation as Secretary was accepted. He was then 
re-appointed as Secretary for another term through June, 1956. 

The Board of Tellers, Messrs. Downing, Maloney, and Stahnke, counted 
the ballots and advised Council that the following members were elected: 


President-Elect—E. B. THoRSTENSEN Council—M. MaegseER 
Dominic MEo 


The retiring Councilors are Messrs F. Leslie Collins and Chester Ross. 

Mr. Meo reported on the Annual Meeting and advised Council that the 
actual expenses are within the budget. A slight increase in revenue is ex- 
pected. 

It is believed that a large number attended the meeting without registering. 
The matter was referred back to the Convention Chairman for his recom- 
mendations to be given at the next Council Meeting. 

Mr. Meo requested Mr. Nelson to write each exhibitor and obtain his 
opinion about the exhibit. Dr. O’Flaherty reported that most of the ex- 
hibitors agreed that they obtained full value of the exhibit and would be 
interested in repeating it again. 

The arrangement of the program for next year was discussed. It was felt 
that it would be necessary to: 


1. either cut the number of technical papers 
2. have concurrent meetings 
3. to abide strictly to the time limit allotted each paper. 
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Council agreed that it would be better to eliminate a few papers and to 
abide to the time limits than to run concurrent meetings. Dr. O’Flaherty 
passed on a suggestion he received that the number of papers be limited 
from each place. The matter is to be considered at the next Council Meeting. 

The question of whether papers for presentation at the Annual Meeting 
that are submitted to the Committee after the date line should be rejected 
was discussed and referred back to the Committee. 

The next Annual Meeting will be held at the New Ocean House, Swamp- 
scott, Massachusetts on May 22 through 25. 

Suggestions for 1956 Annual Meeting place were made. Council agreed 
that the meeting could be held in late June in 1956. 

Mr. John Teas resigned as Ways and Means Chairman. Mr. Oscar Weder- 
brand was appointed by Dr. Flinn to be the new chairman. 

Mr. Williams reported he had 14 papers (approximately 5 Journals) 
on hand plus the papers of the Convention. 

The National Bureau of Standards has requested that the slides presented 
with their paper be re-produced in color in the Journal. Mr. Williams will 
obtain an estimate on the cost from Mr. Brassington. The matter will be 
considered when more information is obtained and presented at the next 
Council Meeting. 

Dr. Flinn reported that he is re-writing the J15 Method and it will be a 
provisional method. It will be published in the July issue. 

The revised edition of the Physical Testing Methods will be printed and 
sent to members. 

Mr. Thorstensen suggested that the Association obtain a public address 
system to be used at the Annual Meetings. Dr. O’Flaherty will obtain 
estimates on the cost and report at the next Council Meeting. 

The following candidates were accepted to Active status: 


Davin M. Ba.rour Joseru R. Mirano 
WituiaM FIepD_er, JR. Lucien SELLET 
GeorcE B. Hinson FRANK F. STAMBERG 
Sam R. Hoover ABRAHAM TuROW 
G. H. W. Humpnreys Jack ZEITLIN 


Mr. Thorstensen was appointed to review the roster of Associate members 
and advise as to those that he thinks are eligible for Active membership. 

Council wishes to thank Dr. Turley for his work and time he has given 
while President. They also extend their appreciation to Mrs. Henrich and her 
committee for such a well planned program for the ladies. 

The next Council Meeting will be held in late October or early November. 
A definite date will be set by a mail vote. 

The meeting was adjourned at 3:15 P. M. Repsectfully submitted, 


Frep O’FLanerty, Secretary. 
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MINUTES OF MEETING OF SUPERVISORY COMMITTEE ON 
TANNIN ANALYSIS 


A meeting of the Supervisory Committee on Tannin Analysis was held 
at the Beford Springs Hotel June 6, 1954. The meeting was called to order 
at 11:15 A. M. by the Chairman, A. N. Kay. The following members and 
guests were present: Members, R. E. Barnwell, T. C. Blair, G. V. Downing, 
J. M. Hinkle, A. N. Kay, K. H. Knight, F. F. Marshall, L. Rayfield, J. S. 
Rogers, G. W. Stanbery, D. Williams, and J. F. Wagoner. Guests, C. W. 
Beebe, I. D. Clarke, R. E. Merritt, E. M. Nilachione, H. A. Nordstrom, 
G. L. Somer, C. G. Telander, H. G. Turley, and J. M. Zito. 

Mr. Kay reported on the status of the revised methods. These appeared 
in the March and April issues of the Journal. To date two minor changes 
have been suggested. Mr. Williams stated that any further changes would 
have to be made at once in order that the publication of the Methods Booklet 
can proceed on schedule. Therefore Mr. Kay set the deadline at June 30, 
1954 for any further corrections from the members. 

The report of the Sub-Committee on Lignosulfonates was the next con- 
sideration. In the absence of Co-chairmen Jany and Wolfe, Mr. L. Rayfield 
gave a brief summary of a report which had been drawn up by Mr. Jany. 
Inasmuch as this report had not been considered or approved by the whole 
Sub-Committee Mr. Kay suggested that a meeting of the Sub-Committee 
be held and the report carefully considered. The report should then be sub- 
mitted to the Committee by mail for comment. Mr. Rayfield also advised 
that Messrs. Jany and Wolfe did not wish to continue as Co-Chairmen of 
the Sub-Committee. Mr. Kay then appointed Mr. Rayfield Temporary 
Chairman with instructions for the Sub-Committee to select their own 
permanent chairman. 

The only new business up for consideration was the matter of further study 
on the method for the determination of copper. Several indicated dissatis- 
faction with the present Xanthate method, but after a brief discussion the 
matter was tabled for the present. 

There being no further business the meeting adjourned at 11:45 A. M. 


J. F. Waconer, Acting Secretary. 


REPORT OF THE PHYSICAL TESTING COMMITTEE 
BEDFORD SPRINGS, PENNSYLVANIA 
June 6, 1954 
The following members were present: 


F. L. Coiuins, International Shoe Comanpy 
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W. Beese, Eastern Research Laboratory 
. T. Roppy, Tanners’ Council Laboratory 
M. Lotiar, Tanners’ Council Laboratory 
V. Downinea, Leas & McVitty 

S. KREMEN 


Cc 
W 
R. 
G. 
S. 


Guests: 


E. M. FiracHione 
J. M. Zrro, U. S. Testing Company 
K. H. Knicut, Graton & Knight 


CHANGES IN METHODS 


Since the revision of the Physical Testing Methods was completed and 
published in the Journal of April, 1953, the committee has done very little 
active work. 

As the methods are being used changes are being suggested. Some of the 


suggestions which have been made and the action taken by the committee 
follows: 


Water Penetration, Dynamic P. 31 


It has been suggested that the speed of this machine should be increased 
to 200 rpm instead of the present 90 rpm. Preliminary tests indicate that the 
increased speed has very little influence on the results, particularly when 
leathers with high water resistance are being tested. If the increased speed 
is to be used some precautions will have to be taken to prevent the water 
from splashing over the pan or into the specimen. 

No comparative interlaboratory investigation has ever been conducted 
on this test. Its acceptance was based almost entirely on the single set of tests 
reported in the Journal, Vol. XLII, No. 8, 1947. The committee decided 
that it would be advisable to run comparative interlaboratory tests using 
the present speed of 90 rpm to determine the inherent variables in the method 
itself and the variations which would be found between the various labora- 
tories. Comparative tests at 200 rpm. would be run in one or two labora- 
tories. Dr. Lollar was asked to prepare a test program to be carried out 
by laboratories at the Bureau of Standards, United Shoe Machinery 


Corporation, Quartermaster Department, Eastern Regional Research Labora- 
tory, and the University of Cincinnati. 


Stitch Tear Strength—Double Hole 


Due to the high variability of leather, it is necessary to test a large number 
of specimens to obtain significant results when the present method is used. 
A specimen with five holes instead of two has been suggested. The greater 
number of holes gives a more integrated value, i. e., a value less apt to be 
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effected by local variations, than the two hole method and fewer specimens 
are required. 


Just before the meeting the man who suggested the use of a five hole 
instead of a two hole specimen reported that preliminary analysis of the 
data which he had from tests comparing the two methods indicated that the 
five hole specimen was no better than the two hole specimen, i. e., that the 


variability between specimens was as great when the five hole, as when the 
two hole, specimen was used. 


Shrinkage Temperature 


The method for determining the shrinkage temperature of leather was not 
included in the revision because it was felt that no pressure apparatus was 
available which would operate with water only and measure shrinkage tem- 
peratures above 100°C with the required accuracy and with the necessary 
safety. 


Such a piece of apparatus has been developed by Dr. Kremen and is being 
considered by the committee. 

Dr. Kremen is preparing a publication which will be submitted to the 
Journal in a short time. The committee decided to do no further work on the 
method until Dr. Kremen’s results have been studied. 


Flex Tension Test for Leather 


It has been proposed that a method such as suggested by T. J. Carter and 
J. R. Kanagy in their paper “A Flex Tension Test for Leather’’, J.A.L.C.A., 
XLIX, 1, P. 23 be considered by the committee. This is a form of endurance 
method which measures the life of leather when it is repeatedly flexed while 
under tension. The Association has no endurance method and this test 
would fill that need. 

There seemed to be very little interest on the part of other laboratories in 
the matter. The committee decided to take no action at the present time. 


Future Work 


Most of the members of the committee feel that our chief effort should 
be devoted to the improvement of our present methods rather than in the 
development of new ones. All phases of testing should be studied; including 
sampling, specimen cutting, the mechanics of the test, and the errors which 
are apparent and hidden, the variability within the method itself, and the 
variations between laboratories. 

The whole committee will participate in this work with various members 
being requested to take the lead in the different aspects of the work. No 
definite program will be started until fall. 


Mietu Maeser, Chairman 
Physical Testing Committee 





LEATHER CHEMISTS ASSOCIATION 


THE FIFTIETH ANNUAL MEETING 


The Fiftieth Annual Meeting of our Association was held at the Bedford 
Springs Hotel, Bedford, Penna. from June sixth through June ninth. It was 
the largest annual meeting in the history of the Association, with three hundred 
and fifty registered members and one hundred and fifty ladies and guests 
attending. 

The afternoon and evening of June sixth were filled with Committee meet- 
ings, broken by a reception by the officers just prior to the dinner hour. The 


meeting proper was opened Monday morning with an address by the Presi- 
dent, which follows: 


OPENING REMARKS BY THE PRESIDENT—Dr. H. G. Turley 


The Meeting will please come to order. 

Fellow Members, Guests and Visitors: We welcome you this morning to our 
Fiftieth Annual Meeting and hope you will enjoy the beautiful surroundings 
of the Pennsylvania countryside and that the weather will smile upon you. 
We sincerely hope that you will enjoy the program provided for you by our Con- 
vention Committee that has made some interesting new departures this year. 

In giving you an accounting of the past year, I must first announce to you 
the loss by death of six members, namely, Paul Bernhardt, Alfons Jaeger, 
Herman Ritter, Alexander Saxe, Swanie Rossander, and a Mutual member, 
Ramon Paniker, Honorary President of the Spanish Society of Leather 
Chemists. I will ask you to pause for a silent moment in tribute to the memory 
of our former members and friends. 

The Association continues to show a satisfactory state of growth. We are 
happy to report that since a year ago, we have gained eighty new members. 
This is a very satisfactory record and we must congratulate all members for 
bringing in new faces and personalities to add vigor to our Association. Keep 
up the good work. 

While thinking of our new members, we are not unmindful of the debt we 
owe, as an Association, to the unfailing service of our old members, and your 
Council recently unanimously agreed to grant Life Memberships to eight of 
our members who, by continuous membership, have supported the Associa- 
tion for forty years. These members are: James Connelly, Guy Creese, 
Otto Haas, Jerome Lang, Frank Marshall, Ralph Porter, Harry Smith and 
Joseph Stodola. We shall present them with Life Membership Certificates 
at the banquet tomorrow. 

Our finances for 1953-54 are in sound condition. The balance sheet will be 
published in the Journal for July. Our total income was $32,749. and our total 
expenses $27,460., leaving a balance of $5,288. of income over expenditure. 
This situation reflects great credit on the Chairman of the Ways and Means 
Committee, Mr. John Teas, and our Secretary, Dr. Fred O’Flaherty. It 
also attests to the sound policy laid down by my predecessor, Dr. R. Koppen- 
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hoefer. A part of our satisfactory accounting is due to our adverstisers, and 
we publicly thank them for their support. Have you observed what a great 
change in the advertising quality and style has taken place in our Journal 
compared with a few years back? It means something today to reach at 
least nine hundred members and many times that number by association. 
Our Journal is in good condition, and elsewhere it has been stated to be the 
outstanding leather chemists’ journal of the world, and I believe that its high 
eminence has been reached because of the impeccable character of our editors, 
and we owe a lot to them. Our continued thanks are due to Mr. Dean Williams 
for so unselfishly giving of himself and his time to uphold the standards of 
our Journal during the past seventeen years. 


In 1947 we decided to join the International Union of Leather Chemists 
Societies and play our part in fostering good will among the leather chemists 
of the world, and to deliberate with them on attaining universal methods for 
the analysis and recognition of the tanning materials of the world. We are 
entitled, on account of the size of our membership, to send seven delegates 
to the International meetings which are held biannually. At the first two post- 
war meetings, we were represented by two delegates but, infortunately, at 
the meeting last year in Barcelona, we had no representation. To correct 
this condition, Council voted to send one official delegate to the meeting at 
Stockholm in 1955 and to supply the funds—$1,000.—to underwrite the ex- 
penses of the delegate’s trip. Our financial condition permits us to do this, 
and I am sure this action will be with the approval of the membership. We 


have the honor to represent the International Union of Leather Chemists 
Societies on your behalf, as President-Elect. 


When the Leather Industries of America was organized, our Association 
set up a committee of experts in many fields—scientific, business, economics, 
advertising—to be of help to this publicity organ of the Tanners’ Council. 
Due to lack of activity this committee was discharged, but I feel I can say 
for the members that we are always ready to do what we can as individuals 
or as an association to be of help to the L.I.A. 


The technical committees have been very active this year, not so much 
on chemical problems but on drawing up methods for publication. Our early 
Presidents stressed greatly the need and value of committee work and indeed 
it was the spendid work of the committees which, in the early days, established 
our methods for the analysis of tans, on a sound basis. However, today—as 
in the past—much work seems to fall on the shoulders of the older, experienced 
members, and I will repeat the plea expressed by several of the early Presidents 
of asking new members, especially the younger members, to come forward and 
volunteer to work on our committees. You will find the experience rewarding 
and valuable, and your sense of belonging to the Association will be increased 
by the giving and taking necessary when working on a committee. As I just 
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mentioned, the techincal committees have been active in writing up new 
methods. This has taken about two years and has been a real task. So much 
of this burden falls on the President-Elect, in his capacity of Coordinator of 
Technical Committees, that the Association is greatly indebted to Dr. E. S. 
Flinn who has organized the writing and editing of the methods. These new 
methods started to appear in the Journal for April 1953, are continuing, and 
should be complete in July, covering over two hundred pages and one hundred 
and forty-two methods. Many committees and their chairmen have worked 
hard in trying to provide the Association with the finest methods available 
for the examination of everything connected or concerned with the making, 
examination, and testing of leather. We would mention to you the work of 
Mr. M. Maeser on the Physical Testing Methods, Mr. Arthur Kay on the 
Analysis of Tanning Materials, Dr. H. B. Merrill on Tannery Chemicals, 
Mr. Robert Adams and Dr. L. Seligsberger on Mineral Leathers, Mr. Jerome 
Rogers on Vegetable Leather Analyses and Mr. Paul McKee on Leather 
Finishes. Also, the Association must acknowledge the help given the com- 
mittee chairmen by the individual members of the committees. To them we 


say, “Thank You.” 


As to the adoption of these methods, there have been some changes in 
all the methods, therefore, Council decided to publish them on a “Provisional” 
basis, and they remain on this basis for a year in conformity with the By-Laws. 
Will not the members study these methods during the coming year and for- 
ward any criticisms to the Technical Coordinator so that there will be a general 
agreement by the Association of the correctness of the methods before they 


become Official? 


As to our program this year, we have made some departures which should 
be of interest to you. We have one day, i. e., today, devoted to the reading 
and discussion of the thirteen scientific papers offered. The range of subjects 
covered is wide and should interest all of you. Then, tomorrow morning we 
have a session of a half-day given over to a panel of authorities to describe 
and discuss research. Now the question of research for the leather industry 
has been a constant theme in our Association. Many of my predecessors 
have expressed themselves in their annual addresses on the need for research. 
My immediate predecessor, Dr. R. Koppenhoefer, stated in bold terms the 
need for research, and contrasted the state of affairs in leather versus the 
petroleum industry, pointing out that in the latter case a definitely higher 
percentage of technical people were employed. He also criticized the fact 
that much research applied to leather was done by suppliers and not by the 
industry. While some of the chemical supply houses have done excellent 
research in certain aspects of leather, they have naturally neglected other 
areas of considerable importance to the industry. In other words, perhaps the 
internal research of the industry by the industry has been neglected in the 
past. As long ago as 1915, L. Levi expressed the need for research. In 1923 
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C. Smoot expressed the pleasure of our Association on the decision of the 
Tanners’ Council to establish a research laboratory, and in this year, a re- 
search laboratory was established at Cincinnati. For an industry of the size 
of the leather industry, this research laboratory was but a modest beginning. 
Since that time, there has been no unusual increase in the research effort, 
and the leather industry has not kept pace with other industries. Already 
in 1934, i. e., after eleven years of research by the Laboratory, G. McLaughlin 
drew attention to the fact that the application of science in the leather in- 
dustry had not kept pace with the known scientific principles. In 1946 our 
Mr. Dean Williams pointed out the need for more research to meet the 
challenge of the new industrial changes. Finally, in 1948 T. Oberlander posed 
before the Association the question of organizing research on an adequate 
scale for the industry, and called attention to the confusion existing between 
basic and process research, and suggested in a broad way the need for a con- 
siderable expansion of research in the leather industry. 

Today the question of research is receiving more attention from the 
industry on account of the realization of the competition from substitute 
materials which have emanated from research frequently done by industries 
that devote a larger portion of their income to research. As the retiring 
President, it seemed to me that it is thoroughly appropriate to bring the 
question of research before you and, I hope, the management of the leather 
industry. We, therefore, organized in this program a panel dealing with 
research by successful research exponents, and tomorrow morning will be 
given over to this symposium. Dr. Fogler of Arthur D. Little will talk on the 
organization and management of research; then will follow Prof. Dewitt 
Dearborn of the Carnegie Insitute of Technology on expenditures for research; 
after, Dr. Wakelin, Director of Research of the Textile Research Institute of 
Princeton, will tell us of some of their work in fiber technology forthe cotton 
and wool trades; finally, Mr. Irving Glass of Tanners’ Council will conclude 
the meeting with a talk on current ideas of the management of the leather 
industry for expanding and widening out the scope of the research program. 


Leaving the topic of research, we come to the every-day problems of the 
leather making industry. This is what is usually called the “‘practical’’ side 
of leather making. In the past there was much good-natured criticism of the 
chemist by the practical tanner in that the former did not talk the every-day 
language of the tanner. This was put briefly by F. H. Small in 1921 when he 
stated, “The chemist has surrounded himself with an atmosphere of mystery 
which has tended to create misunderstanding and, frequently, complete 
misapprehension of the functions and extraordinary value of the chemist.” 

To remedy this stituation a start was made in 1952 at our meeting at 
Swampscott. A half-day program was undertaken by the New England 
Tanners’ Club. This was quite successful and we were approached by anumber 
of members and workers of the leather industry to repeat the performance. 





548 LEATHER CHEMISTS ASSOCIATION 


Encouraged by this volume of interest, we are devoting, on this occasion, one 
full day’s session to be taken over by the practical groups of the industry. 
Consequently, this conference on leather making is being organized on a 
national basis by the three industry clubs, namely, The Delaware Valley 
Tanners’ Club, The New England Tanners’ Club and The Tanners’ Produc- 
tion Club of Wisconsin, under the chairmanship of Mr. W. Morris. The chief 
groups of leather manufacturing have formed their committees and will par- 
ticipate on a group basis. We hope all of you will take part because we 
invite free discussion from the floor, and we would like to see managers, 
superintendents, chemists and foremen all discussing leather making in a free 
spirit of give and take. 

A word as to our social arrangements. The reception held on Sunday 
evening last year was a great success and so many members wished for this to 
be continued. The Convention Committee came up with the idea of inviting 
the suppliers of materials, apparatus and services to exhibit their goods in a 
dignified way for a small fee. This income will be given to the Convention 
Committee in payment for the reception. We acknowledge the participation 
of the following firms in the exhibition: American Cyanamid Company, 
Battelle Memorial Institute, Diamond Alkali Company, Dow-Corning Cor- 
poration, Engineering Specialties, Leather Industries of America, Murmac 
Manufacturing Company, Rohm & Haas Company, Salem Oil & Grease 
Company, U. S. Testing Company. 

Now I must close this account of the Association, but I do want to be 
serious and say to you that in looking over the situation in the leather in- 
dustry today, I find that in this phase of competition from artificial and sub- 
stitute materials heavily supported by research, the successful tanner is the 
one making the finest leather; in fact, leather of such quality that is extremely 
hard to imitate with synthetic materials. The play or, perhaps, the drama of 
national and world markets goes on before your eyes all the time and if I 
may parody a phrase, I would say, “The product’s the thing.” 


The program was somewhat different from those of previous meetings 
inasmuch as it was divided into three phases of Association activity. Two 
aspects, technology and research, were appropriately represented by eighteen 
papers. The third phase, namely the practical side, consisted of an open 
discussion of practical problems of tanning and leather manufacture. 

The technical papers presented were: 


HISTOLOGICAL STUDY OF THE HOG SKIN DEHAIRING PROCESS 


By H. Wanc, Nenema Maynarp, and F. L. DEBEUKELAER. 


American Meat Institute Foundation 





FIFTIETH ANNUAL MEETING 


PORES IN LEATHER 


By Rosert R. StromBerc and Max SwerRDLOow 
National Bureau of Standards 


DETERMINATION OF AMIDE NITROGEN IN COLLAGEN 
AND OTHER PROTEINS 


By Epwarp F. Me tion, Samuet J. Viota, and Sam R. Hoover 
United States Department of Agriculture 


A PILOT-PLANT STUDY OF THE PROCESS FOR TREATING 
HEAVY LEATHER WITH POLYISOBUTYLENE AND OTHER 
POLYMERS 


By Rene O&nH er, Jonn H. Davis, and RaymMonp A. KINMONTH 
National Bureau of Standards 


THE PREPARATION AND TANNING PROPERTIES OF PHENOLIC 
DERIVATIVES OF LIGNINSULPHONIC ACID. 


By H. Borpen Marsuati, Mary Krizsan, W. A. KENziE, 
and Atison M. WILson 


THE PREPARATION AND TANNING PROPERTIES OF PHENOLIC 
DERIVATIES OF LIGNINSULPHONIC ACID (Continued) 


Application of the Cresol Derivative to the Retanning of Chrome Leather. 


By W. R. Kenzie and Atison M. WiLson 


ALUM RETANNAGE OF VEGETABLE-TANNED INSOLES 
IMPROVES THEIR SERVICEABILITY 


By C. W. Besse, W. F. Happicu, W. S. Kip, and J. S. RoGers 
United States Department of Agriculture 


THE RELATIVE STABILITY OF DIFFERENT TYPES OF SOLE 
LEATHER TANNAGES UNDER HUMID STORAGE CONDITIONS 


By Seymour S. Kremen, R. Lee Soutnwoop, and Braine L. Lucas, Jr. 


University of Cincinnati 
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RESISTANCE OF WHITE UPPER LEATHER TO BREAKDOWN 
BY PERSPIRATION 


By WiiuaM T. Roppy and Rosert M. Lotiar 
University of Cincinnati 


HYDROLYTIC DETERIORATION OF SIDE UPPER LEATHER 


By Wiit1am T. Roppy and JERoME JANSING 
University of Cincinati 


THE CHROME TANNING MECHANISM 


By Rosert StTuBBINGs 
Lehigh University 


THE DYEING OF CHROME TANNED LEATHER IN TERMS 
OF THE SURFACE COLOR PRODUCED 


By Georce Strauss and Rosert STuBBINGS 
Lehigh University 


THE EVALUATION OF TANNERY WASTES 
By Mark M. Luckens 


The Tuesday morning session was devoted to research. Four speakers 
discussed research, each from a different angle, and their presentations con- 
stituted a well rounded viewpoint of this subject. The speakers were: 


I. R. Grass, Executive Vice-President 
Tanners’ Council of America 


BENJAMIN FOGLER, Associate 
Arthur D. Little, Inc. 


J. H. Wakeuin, Director of Research 
Textile Research Institute 
Princeton University 


Dewitr Dearsorn, Professor, Graduate School 
Industrial Administration 
Carnegie Institute of Technology 


Wednesday was given over to the discussion of the practical problem of 
tanning and leather manufacture under the auspices of the Delaware Tanners, 
the Wisconsin Tanners and the New England Tanners Production Clubs 





FIFTIETH ANNUAL MEETING 551 


with Wendell Morris as chairman and C. David Wilson as moderator. Mem- 
bers of the panel were; Charles A. Martin, representing the Calfskin Division, 
W. R. Lotz, representing Side Leather, James K. Koeniger, representing 
Upholstering Leather, Reuben C. Heurich, Goat and Kid Division, Charles 
T. Cares, Sheepskin Leather, and Arthur N. Kay, representing Sole Leather. 

Two years ago a similar symposium was held under the auspices of the 
New England Tanners Production Club, and at that time soaking of hides 
and skins occupied the entire period. This year the panel devoted most of 
the discussion to liming. In all probability this portion of the program will 
appear as a supplement to the Journal. 

In the way of entertainment the square dance, held at the barn Monday 
evening, was such a success that the barn floor should have been at least 
twice its size for comfortable dancing. 

Tuesday afternoon the annual golf tournament, this year conducted by 
Harold Y. Miller and Robert Weldon, was participated in by approximately 
one hundred members and guests. All were enthusiastic about the course, 
speaking of it as one of the finest on which the tournament has ever been 
played. The winners and prizes were as follows: J. S. Morrison, Medalist- 
Leather Jacket, H. R. Miller, Jr., Low Gross Open-Teas Memorial Cup and 
Leather Jacket. C. M. Morrison, Low Gross Active-Senior Cup and Leather 
Jacket. L. E. Monnier, Low Net Active—L. A. Cuthbert Memorial Cup and 
Patent Handbag. H. D. Sentkowski, Low Net Open—Reilly-Whiteman- 
Walton Memorial Cup and Calf Handbag. In addition to the above, minor 
prizes were won by: H. R. Miller, James Byron, Frank Chadwick, M. Lind- 
say, Guy Mitchell, M. A. Buckley, S. C. Walker, R. Adams, I. C. Sommer- 
ville, W. Cashman, E. F. Gross, W. Petersen, Robert Welch, E. S. Flinn and 
J. H. Wakelin. 

The prizes were presented at the annual banquet Tuesday evening. Guest 
speakers at the banquet were stylists and designers, Mr. and Mrs. William 
D. Phelps, who pointed out that the material rejected because of lack of 


uniformity by the pragmatist is frequently just the material desired by the 
artist. 


Life Membership awards were made to several members of over forty years 
standing. These awards went to James Connolly, Guy Creese, Otto Haas, 
Jerome Lang, Frank Marshall, Ralph Porter, Harry Smith, and Joseph 
Stodola. Dr. H. G. Turley, retiring President, was also awarded a life mem- 
bership. The Alsop Award went to Dr. R. M. Lollar, the presentation being 
made by Mieth Maeser. Mr. Maeser’s remarks and Dr. Lollar’s acceptance 
speech are given below. 


PRESENTATION OF THE ALSOP AWARD 
Mrs. and Dr. Turley, Mrs. and Mr. Phelps, Ladies and Members of the 


American Leather Chemists’ Association, and Guests: 
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Dr. Turley, earlier this year, asked me to serve on the Awards Committee; 
and it was a pleasure to participate in the selection of a candidate for the 
Alsop Award for 1954. 

It is my very pleasant duty, tonight, to present the Alsop Award for the 
year to Dr. Robert M. Lollar. 

Bob: This award is given to you by the River Plate Corporation at the 
suggestion of the Awards Committee and with the approval of the Council 
of the American Leather Chemists’ Association for the many contributions 
which you have made to leather technology and to the leather industry. 

You have made so many contributions in such a variety of ways that I 
will not attempt to ennumerate them at this time. 

May I say simply: First, that your work as a member of the various 
committees of the American Leather Chemists’ Association; Second, that the 
many papers you have published in our Journal and in the various trade 
magazines; Third, that your early and pioneering use of statistical methods 
in leather research testing and in the leather industry; Fourth, that your 
work at Cincinnati as a research man and a teacher of the young men in whose 
hands the future of the leather industry will partially fall; and, Fifth, that 
personal admiration in which you are held—are the things for which the 
Association wishes to honor you. 

May I present this watch as a symbol of the professional and personal 
regards in which you are held by the members of this Association. 


ACCEPTANCE OF THE ALSOP AWARD 
By Rosert M. Lotiar 


TANNERS’ COUNCIL RESEARCH LABORATORY 


University of Cincinnati 
Cincinnati 23, Ohio 


I accept this, the 1954 Alsop Award, with considerable personal humility 
for I know full well that a scientist today does not stand alone. In large 
measure that which you cite in your presentation is based upon the work of 
all of you and upon the work of leather chemists of yesterday. The unselfish 
contributions of W. K. Alsop, in whose honor this award is named, to the 
leather industry are typical of the background out of which our present 
work can develop. 

I should also like to acknowledge my indebtedness to the many graduate 
students who have contributed to that which you recognize this evening. Only 
those who have experienced the stimulus of working with eager, inquiring 
students can fully appreciate what this has meant. 

Highberger, Doherty, Koppenhoefer, Roddy and O’Flaherty—certainly 
no greater quintet of leather chemists could have been available as teachers. 
You recognize the results of their efforts in making this award to me. 
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Finally, I acknowledge my indebtedness to industry and to the culture 
which has made the work you have cited possible. The unique industry- 
University cooperation which has supported our Laboratory, the interest 
of the firm who makes this award possible, all these are representative of 
our indebtedness to our cultural heritage which acknowledges the worth of 
the individual. I pray to God that I may in some small measure be able to 
be worthy of this honor given me and contribute to the preservation of this 
heritage. In this spirit, Mieth, I accept this award from you, my friend, 
among these friends of many years. 


The Ladies Committee, headed by Mrs. Reuben Henrich and ably assisted 
by Mrs. Harold G. Turley, Mrs. Edwin S. Flinn, Mrs. Ralph B. Eddy, 
Mrs. Charles Martin and Mrs. I. C. Somerville, provided a full program for 
the distaff side. Prizes were awarded for various contests such as bridge, 
canasta, putting, shuffle board and others. 

The results of the election were announced as follows: President Elect, 
E. B. Thorstensen. Council Members, Dominic Meo and Mieth Maeser. 
Secretary and Treasurer, Fred O’Flaherty, was relected by Council for the 
ensuing year. Dr. H. G. Turley completed his term as president and is suc- 
ceeded by E. S. Flinn. 

The Association has seen its largest growth under President Turley and, 
under the chairmanship of E. J. Flinn, the Committee on Methods has com- 
pleted the Revision of the Methods. These are now being published in the 
Journal. 

Under the leadership of John J. Teas, Chairman of the Finance Committee, 
the Association has also shown financial growth. All in all, the two years 
under the Presidency of Dr. Turley show a record of accomplishment of 
which he and the Association may well be proud. 


Swelling of Collagen and Modified Collagen * 


By J. M. Casset and E. McKenna 
National Bureau of Standards 


ABSTRACT 


A detailed study is presented of the swelling in aqueous media of collagen (hide powder) 
and of collagen modified by acetylation, deamination, esterification, and by tanning with 
different concentrations of syntans, and of aldehyde, vegetable, and mineral tanning 
agents. The tanning agents studied are formaldehyde, quinone, glyoxal, methyl glyoxal, 
chromium, zirconium, quebracho, chestnut, and gambier. Some theoretical aspects of 
the tanning action which may occur are discussed on the basis of the swelling data pre- 
sented. 


*Presented at the Golden Anniversary Meeting, Cincinnati, Ohio, June 7, 1953. 
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The swelling is measured in aqueous media in which the pH was varied from 1.8 to 12.0. 
The weight of the swollen materials is used as a measure of the swelling which occurred. 


Formaldehyde-tanned collagen is shown to be resistant to swelling in either acidic or 


basic media. Other tannages may suppress swelling in acid but are not as effective as for- 
maldehyde in basic media. 


The swelling of collagen in aqueous media is shown to be temperature dependent; this 
dependency is most pronounced in media where the Donnan equilibria and osmotic pressure 


forces are operative, e. g., pH 2 and 11.5. In water, measurable protein swelling was greater 
at 22°C than at either 1°C or 37°C. 


1. INTRODUCTION 


One of the interesting properties of collagen, the protein constituent of 
hide and leather, is its ability to imbibe water when placed in an aqueous 
medium. The imbibition and resulting swelling are markedly affected by the 
content of the aqueous medium and external conditions so that pH, salt 
content, temperature, etc., all affect the amount of swelling. Inasmuch as 
conversion of hide into leather by tanning decreases the degree of swelling 
in a given medium, it would appear that detailed study of the swelling of 
tanned and untanned collagen in aqueous media might offer some insight 
into the chemical nature of the tanning process. This method of approach 
has received considerable attention previously by many workers', 2, * who 
have studied only a few of the factors affecting swelling. 


In general, swelling in neutral solution may be considered to result princi- 
pally from the hydration of accessible polar groups of the collagen. In acidic 
or basic solution, however, the primary contributor to the swelling of protein 
is the osmotic effect resulting from the Donnan equilibrium, which is set up 
as the protein surface acts as a semipermeable membrane to the diffusible 
ions of the solution. When the concentration of ions is greater on the protein 
side of the membrane, water diffuses into the protein and swelling occurs. 
The effect of neutral salt solutions may be to increase or decrease swelling. 
The influence of neutral salts is considered ‘ to arise from the effect of the salts 
on the cohesional and adhesional forces of the water and protein. When 
cohesional forces between water molecules are less than adhesional forces 
between protein and water, swelling is increased. Some salts, 1. e., CaCl, 


produce ions which appear to have specific effects on the protein. Such salts 
are not of interest here. 


In this paper are presented data in the form of graphs which relate the 
swelling over a range of pH from 1 to 13 of the protein hide powder and of 
hide powders treated by deamination, by esterification, by acetylation, and 
by tanning reagents of the aldehyde, mineral, vegetable and syntan types. 
Data are also included to show the effect of temperature on the swelling of 


hide powder in water and in media where maximum swelling occurred at 
room temperature. 
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2. MetrHops oF MEASURING SWELLING 


The hide powder used in this swelling study was a commercial product 
(Lot No. 26). To obtain a more uniform product for the swelling measure- 
ments, it (as well as the modified hide powders) was ground in a laboratory 
Wiley mill to pass a 20-mesh screen. Samples were allowed to condition at a 


constant temperature and humidity and then were stored in tightly stoppered 
containers. 


The protein materials with their swelling media were contained in weighed 
50-ml centrifuge tubes. Eight-tenths of a gram of dry protein material was 
weighed on an analytical balance and transferred to the centrifuge tubes. 
Approximately thirty milliliters of water was blown into the tube in a small 
stream from a wash bottle in a manner designed to wet as much of the pro- 
tein material as possible. Materials which proved difficult to wet were cen- 
trifuged a minute at 3000 rpm and the tube contents then thoroughly stirred 
with a glass rod. The desired amounts of 1N hydrochloric acid or sodium 
hydroxide were added to each tube from a microburette and an additional 
fifteen milliliters of water added while at the same time vigorously stirring 
with a glass rod. Tubes containing alkali were stoppered tightly with corks 


and the glass-cork joint heavily coated with paraffin to reduce carbon dioxide 
absorption. 


The tubes were then stacked upright at 22° C for twenty-four hours 
an interval which was found to be sufficient for the attainment of equilibrium. 
The weights of the swollen materials were determined by centrifuging at a 
speed of 3000 rpm for five minutes, and carefully braking the centrifuge to a 
stop so as not to disturb the protein particles. Then, after decanting a portion 
of the supernatant liquid for pH determination, the remaining supernatant 
liquid was removed by suction. It was found that by centrifuging at this 
speed the supernatant liquid could be removed readily without removing 
significant amounts of protein. The pH determinations were made with the 
glass electrode buffered at pH 4.01, 7.0, and 9.18, and with the use of the 
special alkali electrode in the pH range above 9. The tubes were then weighed 
to the nearest milligram on an analytical balance and the weight of the swollen 
protein determined by difference. The swelling was expressed as the total 
weight of swollen material per gram of hide substance. 


In order to follow the effect of temperature on the swelling of hide powder, 
it was necessary to use a different technique since the heat generated in the 
centrifuge was sufficient to interfere with the measurements at 1°C. For 
this purpose the volume rather than weight of the swollen material was de- 
termined and the centrifuge was not employed. Volumes of the swollen 
materials at the different temperatures were determined by reading the volume 


directly from the calibrated centrifuge tubes in which the hide powder and 
swelling media were contained. 
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To reduce the extent of protein solution at the higher temperature in acid 
and base, the hide powder for these experiments was ground to pass a 4-mm 
screen rather than the 20-mesh screen used in preparing the rest of the ma- 
terials studied. 


3. Metuops oF Mopiryinc Hipe Powper 


Deaminization of hide powder was accomplished according to the tech- 
nique of Thomas and Foster * as modified by Bowes and Kenton*. The hide 
powder was reacted for three days with a nitrous acid solution, a fresh 
nitrous acid solution being used each day. During the reaction the tempera- 
ture was maintained at 20°C. Previous work 7 had shown that this treatment 
would reduce the lysine content of hide powder from 5.3 per cent to less than 
0.9 per cent while the arginine content was virtually unaltered. The nitrogen 
content of the product after deamination was 17.4 per cent, representing a 
loss of 0.4 per cent in nitrogen presumably through amino group cleavage. 


The procedure of Frankel-Conrat and Olcott § as modified by Gustavson 9 
was followed in esterifying hide powder. Thirty grams of hide powder were 
reacted for one week at room temperature in three liters of methanol wichh 
was 0.1 normal with respect to hydrochloric acid. The esterifying mixture 
was transferred to a water bath (temperature 1°C) and sufficient sodium 
hydroxide solution was added slowly in a dropwise manner with constant 
stirring to neutralize the hydrochloric acid. The neutralized esterifying 
solution was then removed by suction and the esterified product washed with 
water four times for fifteen minutes. The excessive swelling of the esterified 
product made water removal after each washing difficult. Acetone proved 
much preferable to alcohol in the final dehydration prior to drying at room 
temperature. The nitrogen content of two batches prepared in this fashion 
averaged 17.6 per cent, which indicates appreciable solution of the protein 
did not occur during the treatment. Methoxyl determinations were made by 
the standard micro technique as modified by Steyermark ! °. 


Hide powder was acetylated by treatment with a 5-per cent solution of 
acetic anhydride in acetic acid for 8 hours at room temperature and by treat- 
ment with a 50-per cent solution of acetic anhydride in acetic acid for 72 
hours at room temperature. The former procedure according to Green, Ang, 
and Lam '! acetylates the amino groups of collagen while the latter acetylates 
the amino. and. the hydroxyl groups. The acetylated hide powders were ex- 
tracted with acetone in a Soxhlet extractor for 4 days to remove reactants 
not held by the protein. The total acetyl contents of the acetylated hide 
powders were determined by refluxing the acetylated sample in sulfuric acid 
and then steam distilling the refluxed mixture to liberate acetic acid which 
was titrated with weak alkali!'. 

With a few exceptions, all of the tanning procedures adopted were similar 
in at least two main respects. Except in a few instances, a twenty-four-hour 
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tanning period was adhered to, during the first and last four hours of which 
the solutions were thoroughly agitated. Secondly, the tanned products were 
washed overnight in running tap water and then a minimum of six times in 
separate 1-liter volumes of distilled water. Each distilled water washing 
lasted one hour during which time the mixture was agitated. The wash water 
was removed by suction. It was felt that this procedure would remove at 
least the majority of uncombined tannins. 

Formaldehyde tanning was accomplished at pH 8 (phosphate buffer) 
except in those instances when it was desired to study the effect of tanning 
at different pH’s. The esterified hide powder was exposed to the formaldehyde 
tanning solution for four hours in contrast to the twenty-four-hour period 
allotted the other formaldehyde tannages. The formaldehyde contents of 
formaldehyde-tanned hide powders were determined by the method of 
Highberger and Retzsch ! 2. 

The pH during tannage with glyoxal and methyl glyoxal (pyruvic alde- 
hyde) in aqueous media was maintained near 7 by a 0.1 N acetate buffer. 
Methyl glyoxal tannages were of nine days duration. When tanning in ace- 
tone and dioxane, uncombined tannin was washed free with acetone followed 
by ethyl ether. 

Para-benzoquinone was used as the quinone tanning reagent and during 
tanning the pH was maintained near 6.5 by addition of small amounts of 
alkali. 

A basic chromium sulfate one-bath procedure was followed in tanning 
with chromium. The equilibrium pH of all chrome tanning solutions was 
between 4 and 4.7. 

A zirconyl sulfate tanning agent* was used to tan with zirconium. The 
equilibrium tanning pH was 1.8-2.0. 

Vegetable-tanned hide powders were obtained by tanning with gambier, 
chestnut, and sulfited quebracho extracts. The equilibrium tanning pH in 
each instance was between 4.4 and 4.7. 

The three types of syntan extracts used were an acidic naphthalene type 
(Syntan A), a sulfonated phenol-formaldehyde type (Syntan B), and a 
lignosulfonic acid type (Syntan C). Tannage with the acidic naphthalene type 


was carried out in the pH range 3 to 3.5 while equilibrium with the latter two 
syntans was between 4 and 4.8. 


4. RESULTS AND Discussion 
4.1 Swelling of Hide Powder 


In figure 1 are shown the data obtained by the centrifuge method relating 
the swelling of hide powder to the pH of the aqueous medium. Minimum 
swelling occurs in the vicinity of pH 4.5 to 5, the isoelectric range of the pro- 
tein 2, while maximum swelling occurs in acid at pH 2 and in base at approxi- 


*Rohm and Haas Zircotan N. 
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FIGURE 1. Effect of pH on the weight increase of hide powder in unbuffered solutions. 


mately pH 11.7. The maximum swelling in acid is greater than in base, a 
result in agreement with previous work !* in which hide powder was used. 
The swelling in the isoelectric range is considered a swelling of imbibition 
where hydration of particular groups occurs and the great increase in water 
take-up in the acidic and basic ranges is attributed almost entirely to the 
Donnan effect !4. The hide powder surface acts as a semipermeable membrane 
permitting diffusion of hydrogen and chloride ions. As the ionized carboxyl 
group accepts hydrogen ions in the acidic titration of the protein, chloride 
ions are simultaneously drawn across the membrane to maintain electrical 
neutrality; a similar explanation satisfies for the swelling which occurs in 
base where the formation of sodium proteinate occurs. In either acid or base 
as long as the total concentration of ions is greater on the protein side, water 
continues to diffuse into the protein and swelling occurs. In addition to the 
Donnan explanation for points of maximum swelling, the factor of protein 
solution which reduces the measured swelling, becomes more important in 
the extreme acidic and basic ranges. 


The precision of the determinations ranged from a standard deviation of 
0.2 gram, gram of hide substance on an individual measurement in the region 
of minimum swelling to that of 0.6 gram in the region of maximum swelling. 
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FIGURE 2. Effect of deaminization, acetylation, and esterification on the swelling of 
hide powder. 


© deaminized, © acetylated (0.47 millimole acetyl per gram hide substance), 
@ acetylated (1.60 millimole acetyl per gram hide substance), @ esterified, 
—- — — control hide powder. 


4.2 Effect of Deaminization, Acetylation, and Esterification on Swelling of 
Hide Powder 


In figure 2 the swelling characteristics of deaminated, acetylated, and esteri- 
fied hide powders are compared with the untreated material. The consider- 
ably diminished swelling capacity of the deaminated and acetylated samples 
at corresponding acidic pH’s correlates with the removal of the amino group 
by the nitrous acid treatment or its blocking by the acetylation procedure. 
The flow of water into these samples, which is due to the Donnan effect, is 
lessened since the positively charged amino group has been replaced in one 
instance (deaminization) by the hydroxyl group and in the other instance 
(acetylation) by a modified peptide type group. The swelling capacity of 
the sample in which acetylation was restricted mainly to amino groups 
(0.47 millimole acetyl per gram hide substance) is somewhat greater in acid 
than that of the sample in which both amino and hydroxyl groups were 
acetylated (1.62 millimole acetyl per gram hide substance). The deaminated 
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sample and the sample in which primarily amino groups were acetylated 
swelled somewhat more in alkali than the control hide powder. Blocking 
of the hydroxyl groups with acetyl groups greatly reduced the swelling in 
base. This is due to inactivation of the hydroxyl groups which in the control 
hide powder are free to ionize in alkali and contribute to the Donnan effect. 

In contrast to the effect obtained by removal or blocking of the amino 
groups of lysine is the rather drastic consequence of blocking the carboxyl 
groups as shown by the swelling curve of esterified protein in figure 2. Esteri- 
fication by the Frankel-Conrat and Olcott procedure § is believed to be almost 
entirely restricted to the carboxyl groups. The methoxyl content of this 
material was 2.7 per cent* which would mean almost complete esterification 
of the free acidic side groups. 

The occurrence of maximum swelling over most of the pH range, in agree- 
ment with the results of Bowes and Kenton*, may be attributed at least 
partially to the elimination of salt linkages occurring between amino and 
carboxyl groupings of the protein, the effect of which is to permit the poly- 
peptide chains to be pushed apart readily even at neutral pH, allowing a 


*After making a correction for the methionine S-CHy content. 


z 
4 
a 
©o 
~ 
- 
= 
° 
al 
z 
z 
Aa 
- 
5 
F 
” 


FIGURE 3. Swelling of formaldehyde-tanned hide powders. 
X, 0.1 per cent CH,0O; © , 0.2 per cent CH,0; ©, 0.6 per cent CH,0; — 


0.8 per cent CH,0; © , 1.2 per cent CH,0; @ 1.9 per cent CH,O; - - - 
control hide powder. 
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greatly increased take-up of water molecules. 

The increased swelling by the esterified product is attributed by Bowes 
and Kenton ¢ to a Donnan equilibrium effect due to electrovalent association 
of anions with the protein basic groups. 

A certain additional contribution to the increased swelling by the esterified 
sample may be the result of some degradation of the hide powder toward 
gelatin by the esterification treatment. While the nitrogen determination 
on the treated and untreated samples gave no indication of a degradation, 


the physical appearance of the treated sample indicated that some conversion 
may have occurred. 


4.3 Swelling of Formaldehyde-tanned Hide Powders 


In figure 3 are shown the swelling curves for hide powders tanned at pH 8 
to contain various concentrations of formaldehyde. The results are expressed 
as the swollen weight per gram of hide substance. As the formaldehyde con- 
tent of the tanned hide powder is increased to 1.2 per cent a steady decrease 
in the tendency to swell is observed both in acid and in base. If, as has been 
mentioned earlier, one of the principal effects of tanning is to reduce swelling 
in aqueous media, formaldehyde seems to qualify adequately. 

A primary reaction of formaldehyde with protein has generally been 
assumed to be that occurring with the amino groups of the protein?. Such 
combination could account for the complete suppression of swelling in the 
acid region. Calculation of the 1.2 per cent formaldehyde on a molar basis 
gives 0.4 millimole of formaldehyde per gram of hide powder or per 0.36 
millimole of amino group (approximately a 1:1 ratio). 

However, by comparing the data of figures 2 and 3 it may be observed 
that the maximum swelling in acid is approximately the same for deaminated 
hide powder as for hide powder containing 0.6 per cent formaldehyde. The 
ratio of formaldehyde combined to the amino groups of the protein is ap- 
proximately 1:2 (0.2 millimole for formaldehyde per 0.36 millimole amino 
groups). The deaminization procedure has been shown’ to remove almost 
90 per cent of the amino groups. The similarity of the degree to which de- 
amination and formaldehyde combination to the extent of 0.6 per cent for- 
maldehyde reduce the maximum acid swelling of hide powder may be ex- 
plained by postulating that each mole of formaldehyde condenses with two 
amino groups to split out water and form a methylene bridge. 

In a recent paper!5 Green has postulated that only half the amino groups 
of collagen are reactive to formaldehyde and, further, that those reactive 
formed methylene bridges with primary amide groups of the protein. This 
theory would not seem to explain the similarity in the acid swelling of the 
deaminized and the 0.6 per cent formaldehyde sample referred to earlier 
since those amino groups not combined with formaldehyde would be free to 
ionize and lead to increased water absorption. 
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The fact that a further decrease in acid swelling is observed on increasing 
the combined formaldehyde from 0.6 to 1.2 per cent indicates that the ad- 
ditional formaldehyde bound is being held by active ionizable groups such as 
guanidino and amide groups. 

The ability of the formaldehyde if present at least to the extent of 1.2 per 
cent (0.4 millimole/gram of hide powder) to completely suppress the swelling 
in both acid and alkaline regions would seem to be attributable to a tying 
together of the peptide chains, preventing their separation and hence the 
entry of water between them. Formation of methylene bridges involving 
amino and amino groups, amino and imino (peptide) groups, and amino and 
amide (glutamine and asparagine) groups has often been postulated ?, '°. 
Bear!7 has shown that a formalin fixed rattail tendon carried through a 
shrinking and spontaneous lenthening cycle in warm water still retains its 
small angle diffraction pattern while without formaldehyde stabilization the 
tendon loses all discrete small angle diffraction. Bear attributes this to the 
ability of formaldehyde to link the protofibrils of each fibril so they do not 
become hopelessly disarranged during the shortening process. 

The bridging concept would seem to be favored by the results obtained on 
tanning an esterified sample with formaldehyde. These data are shown in 


ORAM 


SWOLLEN WEIGHT / 


FIGURE 4. Comparison of the swelling of formaldehyde-tanned hide powder with hide 
powder esterified and then formaldehyde-tanned. 
@ esterified; GQ CH,0 tanned; © esterified - CH,O tanned. 





SWELLING OF COLLAGEN AND MODIFIED COLLAGEN 563 


figure 4. With 1.4 per cent formaldehyde or 0.46 millimole per gram of sample 
the tremendous tendency of the esterified product to swell has been completly 
inhibited. If bridging does occur during tanning it must be postulated that 
the peptide chains of the esterified material are sufficiently in close proximity 
to permit cross linking. Since the dry esterified hide powder was placed directly 
into the formaldehyde tanning solution, it is possible tanning occurred before 
any appreciable swelling and hence separation of chains took place. 

Because the methoxyl content of the tanned esterified product was still 
relatively high (2.2 per cent) an alternative explanation of these results may 
be taken. If the amino groups are combined with the formaldehyde and the 
carboxyl groups esterified, then the major polar groupings of the protein 
have been blocked and little tendency to take up water would be expected. 
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FIGURE 5. Effect of pH of formaldehyde tannage on swelling of formaldehyde-tanned 
hide powders. 


© , 0.2 per cent CH,0 (pH 8); @ , 0.25 per cent CH,0 (pH 2);@, 0.8 
per cent CH,0 (pH 8); © , 0.9 per cent CH,O (pH 10.5). 


In figure 5 a comparison is made of the swelling of hide powders tanned 
at different pH’s to contain approximately the same content of formaldehyde. 
Tannage accomplished at pH 8 seems to be more effective in suppressing 
swelling than that at either pH 2 or 10.5. 
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Tannage at pH 2 with formaldehyde is particularly ineffective in the sup- 
pression of basic swelling. Tannage at pH 10.5 while effective in the basic 
region is not quite as effective in the acid region as that accomplished at pH 8. 
It may be that some polymerization of the formaldehyde molecules occurs 
in this region of alkalinity rendering the per mole usefulness of the molecule 
less. 

The apparent small increased swelling in the neutral region of some of the 
formaldehyde-tanned powders over that of untreated hide powder may be 


attributed to the lyotropic effects of some buffer salts not sufficiently washed 
from the samples. 
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FIGURE 6. Swelling of glyoxal-tanned hide powders. 
@ , 2.0 per cent glyoxal (tanned in acetone); © , 3.0 per cent glyoxal 


tanned in aqueous media); © , 5.0 per cent glyoxal (tanned in aqueous 
media); - — — control hide powder. 


4.4 Swelling of Glyoxal and Methyl Glyoxal-tanned Hide Powders 


In figure 6 are shown the swelling curves of hide powders tanned to contain 
three concentrations of glyoxal. The 2-per cent glyoxal sample was tanned 


in an acetone medium while the remaining glyoxal samples were tanned in 
aqueous medium. 





SWELLING OF COLLAGEN AND MODIFIED COLLAGEN 565 


Since swelling in acid has been inhibited by this reagent, some combinations 
with the amino groups seems likely to have occurred. Suppression of swelling 
in the acid region is not as complete as is observed in hide powder samples 
which bound an equimolar amount of formaldehyde. This would be in agree- 
ment with the results of Gustavson who found glyoxal to be much less effec- 
tive than formaldehyde in increasing the shrinkage temperature of raw pelt ! 8. 
The glyoxal sample tanned from acetone had very little effect on the maximum 
swelling in alkali and in fact the sample swelled a little more than did un- 
treated hide powder in the range of pH 4 to 11. While some salt formation 
may have occurred in this range during the swelling measurement leading 
to lyotropic swelling it seems more probable that attachment of a glyoxal 


unit permits one end of the molecule to remain free as an aldehydic group 
which would tend to attract water. 
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FIGURE 7. Swelling of methyl glyoxal-tanned hide powders. Tanned in dioxane: 
@, 2.4 per cent; @) , 9.0 per cent methyl glyoxal. Tanned in acetone: 
O , 9.6 per cent methyl glyoxal. Tanned in aqueous media: ® , 6.0 per 
cent; © , 11.7 per cent methyl glyoxal. - - — control hide powder. 


In figure 7 are shown the results of tannage with methyl glyoxal (pyruvic 
aldehyde) from organic and inorganic media. Tanning from either organic 
or inorganic media produced a material which swelled considerably less in 
the acid region than untreated hide powder, the tanning from organic medium 
being apparently more effective by this criterion. The same is true of the 
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basic region. On a molar basis the tannage with methyl glyoxal is not as 
effective as formaldehyde in suppressing acid swelling and not nearly so effec- 
tive in the suppression of alkaline swelling. 


Gustavson '* has pointed out that tannage with methyl glyoxal in acetone 
and dioxane imparts to hide powder practically complete resistance to the 


proteolytic action of trypsin, whereas hide powder tanned in aqueous solutions 
is markedly attacked. 


The marked increase in swelling in the neutral range of the products tanned 
from aqueous medium over that of the untreated hide powder may be due 
to several factors. The ash value of the dried product was higher than de- 
sirable. The product was washed by agitating it with fresh portions of dis- 
tilled water which were removed by applying suction. Due to the presence 
of a buffer, a fairly high salt concentration was present in the tanning medium. 
That the inorganic ions were firmly attached was evidenced by the difficulty 
experienced in washing them out. The presence of these salts (acetate and 
phosphate buffers were used) would result in some increased swelling in the 
neutral region and also in some smallsuppression of swelling in acid region. 
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FIGURE 8. Swelling of quinone-tanned hide powders. 


@ . 2.5 per cent quinone; © , 6.0 per cent quinone; (@ , 9.5 per cent 
quinone; — — — control hide powder. 
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It is of interest to note that hide powder exposed to the salt buffer solutions 
in the absence of methyl glyoxal could readily be freed of its salt content. 
The presence of the tanning molecule itself in the hide powder could lead 
to some increase in water take-up in the neutral range. This would indicate 
however that the tanning molecule remains in the hide powder after aqueous 
tannage in a different form than after organic tannage since swelling was not 
observed in the neutral range in products tanned in an organic medium. 


4.5 Swelling of Quinone-tanned Hide Powders 


In figure 8 the swelling data are plotted for hide powder tanned to contain 
different concentrations of quinone (parabenzoquinone). The results indicate 
that quinone very effectively suppresses the swelling of hide powder in acid 
and even though a leaching out of the quinone is obvious at pH’s greater than 
9 the swelling in this range is reduced to a fair extent. Expressing the quinone 
content on a molar basis, this tanning agent is as effective as formaldehyde in 
suppressing acid swelling but is nowhere near as effective in the suppression of 
swelling in base. It is generally assumed that the side chain amino groups of 
collagen play a major role in the mechanism of quinone tanning?. Inactiva- 
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FIGURE 9. Swelling of chrome-tanned hide powders. 
© . 0.6 per cent Cr,0;; @ , 1.2 per cent Cr.0;; © , 2.0 per cent Cr,0;; 
@ , 2.9 percent Cr,03;; X , 4.5 per cent Cr,O;; - -— control hide powder. 
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tion of the basic groups by combination with the tanning molecule would 
reduce the swelling of the tanned product in an acid medium. However, 
Green '5 has shown that a large amount of quinone is bound independently 
of the amino and hydroxyl groups. Green postulates this latter tannin com- 
bination involves the peptide groups of the protein. It has also been postulated 
that this tanning agent cross links the polymer 2°, 2! but if such is the case this 
cross link would seem to be broken at pH’s more basic than 10. 


4.6 Swelling of Chrome-tanned Hide Powders 


In figure 9 swelling data of hide powders tanned to contain different con- 
centrations of chromium are compared. With increasing amounts of chrom- 
ium (expressed as chromic oxide) up to 2.9 per cent the effect is to steadily 
decrease the extent of maximum swelling in acid. In alkali obvious strong 
leaching of the chromium from the hide powder occurred at the more basic 
pH’s but swelling was reduced to a considerable extent up to pH 11.7 by 
the presence of 2.9 per cent chromic oxide. The general effect of chrome tan- 
ning was to make more alkaline the pH of maximum swelling in base. Since 
it is generally believed that chromium tanning results in cross linkages which 
involve at least the carboxyl groups of the protein 22, the decreased swelling 
tendency in base of the chromed hide powders up to a pH near 11 can be 
attributed to inactivation of the carboxyl group which is normally free to 
ionize in this range and contribute to the Donnan effect. The reduction of 
swelling in base may also be due to the cross linking ability of the chrome 
tanning molecule which would restrict separation of the peptide chains. 
Both freeing of the carboxyl group and destruction of the cross linkages 
probably occurs at the more alkaline pH’s. 


The restriction of the swelling of the chrome-tanned materials in acid indi- 
cates that the amino groups of the protein are also involved in the tanning 
process. That the amino groups play a role in chrome tanning has been 
shown by measurements of chrome taken up by acetylated, deaminated and 
untreated hide powders?*. The chrome take-up was considerably reduced 
by either acetylation or deamination. Combination with the amino groups 
has sometimes been assumed as a secondary effect of the action of chrome, 
the primary or initial process being combination with the side chain carboxyl 
groups. 

Plant 24 has assumed that the minimum size of the complex which can be 
fixed by coordination with a carboxyl group contains 2 chromium atoms. 
On this basis he has calculated that 2.6 per cent chromium expressed as 
chromic oxide is the minimum fixation necessary to give a cross linkage 
of the peptide chains and a rise in the shrinkage temperature. The data of 
figure 9 show that a maximum suppression of swelling in acid was accom- 
plished with 2.9 per cent chrome expressed as chromic oxide (or 1.1 milli- 
equivalents chrome per gram of hide substance). 
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FIGURE 10. Swelling of zirconium-tanned hide powders. 


@ , 8.2 per cent ZrO.; © , 11.7 per cent ZrO.; © , 18.6 per cent ZrO,; 
—-- control hide powder. 


4.7 Swelling of Zirconium-tanned Hide Powders 


The swelling of hide powders with different zirconium contents is given in 
figure 10. It is apparent that as the zirconium concentration is increased 
the suppression of swelling in the acid region is improved. The zirconium 
tannin content was determined by ashing the samples at 600°C for 24 hours. 
While the ash is almost entirely zirconium oxide, it is known that on ashing 
at this temperature very small residual amounts of sulfate remain?5. As- 
suming the ash to be mainly ZrO., then an ash value of 18.6 per cent is 
equivalent to 1.3 millimoles zirconium oxide per gram of hide substance. 
In figure 9 it can be noted that almost a similar suppression of swelling was 
obtained in a sample containing the equivalent of 0.2 millimole of chromic 
oxide per gram of hide substance. Not until considerable (18.6 per cent) 
zirconium was held by the hide powder was any suppression of the swelling 
in base noted. Suppression of swelling in the basic region seems to require 
either blocking of the carboxyl groups or a strong cross linking which is not 
effected in alkaline pH. Since tanning was done at pH 1.8 and it has been 
observed that the zirconium tanning agent is mainly cationic 2°, it is doubtful 
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FIGURE 11. Swelling of vegetable-tanned hide powders. 
@ , 7.0 per cent gambier; © , 16.0 percent gambier; © , 14.0 percent 
quebracho; () , 23.0 per cent quebracho; ® , 12.7 per cent chestnut; 
© , 28.0 per cent chestnut; — —— control hide powder. 


that combination with carboxyl groups occurred because to a great extent 
at this pH the carboxyl groups are associated. An explanation for some of 
the suppression of swelling in both acid and base may be due simply to the 


large salt effect caused by the high zirconium concentration in the hide 
powders. 


4.8 Effect of Vegetable Tanning on Swelling of Hide Powders 


In figure 11 the swelling curves are compared of hide powder tanned with 
gambier, sulfited quebracho and chestnut. If present in sufficient concentra- 
tion each of these tannin extracts showed some ability to suppress the extent 
of maximum acid swelling. This suppression is not as effective as that ob- 
tained by several of the previously discussed tanning materials, and this 
might be expected considering the molecular size of these vegetable tannins. 
Putnam and Gensler?7 have estimated the molecular weight for the main 
constituent of quebracho to be in the neighborhood of 600 and on this basis 
0.23 gram quebracho per gram of hide substance is equivalent to 0.4 millimole 
tannin per gram hide substance. The observed suppression of swelling in the 





SWELLING OF COLLAGEN AND MODIFIED COLLAGEN 571 


acid range would indicate these tannins are combined with the amino groups 
of the protein. 

When swelling of these tanned products was followed in the basic region, 
strong leaching of vegetable tannin occurred and the tannins loosely held in 
this region have apparently taken up water themselves adding to the water 
held by the protein. 

It has been pointed out 28 that the vegetable tannin molecules may not be 
penetrating the hide powder fibers and that therefore efficient use of the rela- 
tively high tannin concentrate is not possible. However, unless penetration of 
the fiber has occurred, it is likely that washing would remove the greater 
portion of the tannin held by the hide powder. This did not occur. 
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FIGURE 12. Swelling of hide powders tanned with syntans. 
© , 10 per cent syntan A; @ , 16.0 per cent syntan A; © , 10.7 per cent 
syntan B; © , 17.0 per cent syntan B; ® , 14.0 per cent syntan C; (— , 
20.0 per cent syntanC; — — — control hide powder. 


4.9 Effect on Syntans on Swelling of Hide Powder 


The data of figure 12 correlate the swelling of hide powders tanned to con- 
tain different concentrations of three distinct syntan types. Syntans A, B, 
and C represent respectively, an acidic napthalene type, a sulfonated phenol- 
formaldehyde type, and a lignosulfonate type. Since the amounts of syntan 
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held by the protein are not expressible on a molar basis, no intercomparison 
of syntans is justified. In the concentration range shown, syntans A, and B 
are very effective in the suppression of swelling in acid and this would indicate 


these materials combine predominantly with the basic amino groups of the 
protein. 


The results in basic region are subject to doubt since these tanning materials 


were drastically leached by even small quantities of alkali. The increased 


swelling in the strong alkaline region would indicate water take-up by the 
syntans themselves. 


TABLE I 
Effect of Temperature on Swelling 


Swollen volume (cc) 
per gram hide powder - 
Equilibrium pH “ 22°C 37°C 


Standard 
deviation* 


2.05-2 .15 36.8 45.0 0.5 
5 14.5 13.3 
11.5-11.6 24.5 27.6 


*Six to eight measurements were made at each pH indicated. 


4.10 Effect of Temperature on Swelling 


From the data in table 1 it is apparent that the swelling of hide powder in 
aqueous media is temperature dependent and that this dependency is most 
pronounced in media where the Donnan equilibria and osmotic pressure 
forces are operative, e. g., pH 2 and 11.5. This result is in agreement with 
that of Porter! * who studied the swelling of hide powder at 1°C and 24°C. 


The swelling of hide powder in acid is more temperature dependent than is 
swelling in base. It may be noted that the swelling differential in acid be- 
tween 37°C and 22°C is greater than that between 22°C and 1°C despite 
the greater temperature interval in the latter instance. This would appear 
to be indicative of factors other than pure osmotic phenomena and may be 


related to the increasing degree of loose structure which is predominant prior 
to actual solution of the protein. 


In water (pH 5) the swelling is greater at 22° C than at either 1°C or 37°C. 
At the latter temperature three times as much protein was solubilized in 
twenty-four hours as was solubilized at 22°C. The maximum solution ac- 
counted for 5 per cent of the protein so that the lower swelling value at 37°C 
is in some degree due to loss of protein. While greater protein solution in 
acid or base occurred at 37°C than at the lower temperatures, the loss of 


measurable protein was not sufficient to nullify the increase in water take-up 
due to osmotic effects. 
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5. SUMMARY 


A detailed study has been presented of the swelling in aqueous media of 
collagen (hide powder) and of collagen modified by acetylation, demaination, 
esterification, and by tanning with different concentrations of syntans, and of 
aldehyde, vegetable, and mineral tanning agents. The tanning agents studied 
were formaldehyde, quinone, glyoxal, methyl glyoxal, chromium, zirconium, 
quebracho, chestnut and gambier. Measurements were made in aqueous 
media in which the pH was varied from 1.8 to 12.0. Some theoretical aspects 


of the tanning action which may occur have been discussed on the basis of the 
data presented. 


Formaldehyde-tanned collagen is shown to be resistant to swelling in either 
acidic or basic media. Other tannages may suppress swelling in acid but are 
not as effective as formaldehyde in basic media. 

The swelling of collagen in aqueous media is shown to be temperature 
dependent; this dependency is most pronounced in media where the Donnan 
equilibria and osmotic pressure forces are operative, e. g., pH 2 and 11.5. 
In water measurable protein swelling was greater at 22°C than at either 


1° or 37 <.. 
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The Properties of Leather of Importance to the 
Tanner, the Shoe Manufacturer and the Wearer* 


By Henry Puiuips, 


British Leather Manufacturers’ Research Association 
Milton Park, Egham, Surrey, England. 


The mass production of footwear is being adjusted to the mass production 
of synthetic materials. This adjustment is being made to meet the demand 
for a greater variety of boots and shoes for specific purposes and pastimes, 
and the increased demand for boots and shoes in countries whose standard 
of living is rising. Sometimes, however, it is argued that some synthetic 
materials give better service than leather, and this has brought into promi- 
nence the particular properties of leather which contribute to foot comfort. 


The main object of this paper is to make a survey of these physical propertics. 

The wear resistance of most synthetic soling materials is superior to that 
of leather. It is therefore essential that the wear resistance of leather should 
be improved. Unfortunately there has been a tendency to concentrate on 
manufacturing properties rather than on wear resistance. A comparison of 
the properties of British and American sole leathers shows that this tendency 
is more pronounced in the United States than in Great Britain. 


LEATHER AS A FiBrous MATERIAL 


Most of the unique properties of leather are due to its fibrous nature. 
This must be emphasized, since there is a tendency in the leather industry 
to pay less attention to leather fibres than the textile industries pay to textile 
fibers. Why have fibrous materials proved the best for our protection? Why 
synthesize fibers? Why not make our clothing and our boots from sheets of 
synthetic materials? Among the reasons often overlooked is that materials 
woven from fibers are strong, flexible and light in weight, properties which 
are not often found together in non-fibrous materials. 

Fibers are strong because the long thin molecules of which they are com- 
posed lie side by side along the length of the fibre, and are not easily dragged 
apart. In a continuous sheet of the same substance the molecules are not 
orientated and the sheet tears easily. It is true, of course, that the strength 


*Presented at the Golden Jubilee Meeting of the A.L.C.A. in Cincinnati, Ohio, June 10, 1953. 
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of such a sheet depends on its thickness. But for clothing, the extent to which 
we can increase thickness to gain strength is limited by the density of the 
material. By using fibres and employing the ancient arts of spinning and 
weaving we get strength coupled with flexibility. In hides and skins Nature 
weaves the fibres in three dimensions in a manner which the textile tech- 
nologists would find difficult to emulate. 


LEATHER AS A THERMAL INSULATOR 


Fibrous materials, in addition to giving us desirable mechanical properties, 
are good thermal insulators. The hair and wool which Nature provides to 
protect animals against temperature changes does so because the hair and 
wool entraps air and maintains it at rest. A layer of still air is a vapor con- 
ductor of heat. What evidence have we that leather protects us against 
changes in temperature because it is fibrous and entraps air? Such evidence is 
given by a comparison of the thermal conductivities of still air and 
various types of leather. The apparatus which has been used to mea- 
sure the thermal conductivity of leathers is shown in Figure 1. ', % In 
this apparatus, the leather under test is placed between hot and cold plates. 
The cold plate is maintained at a constant temperature by water circulation. 
Any heat lost by the top and sides of the hotplate is counterbalanced by the 
heat this plate receives from the guard ring and the top plate. The heat lost 
by the hot plate is therefore the heat which passes through the leather to the 
cold plate. This is measured by the amount of electrical energy needed to 
maintain the temperature of the hot plate constant. 
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FIGURE 1. Apparatus for the measurement of thermal conductivity. 


With air between the plates, the thermal conductivity is about 0.6 in 
c.g.s. units; in Table I the thermal conductivities of some butt, shoulder and 
belly leathers are given, as well as their thicknesses and bulk densities. 

Note that the thermal conductivities of these leathers are about 8 to 5 
times that of air. They run roughly parallel to the bulk densities, the butt 
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TABLE I 


Thermal Conductivities and Bulk Densities of Vegetable-Tanned 
Sole Leathers 


I II Ill 
Thickness Bulk Density Thermal Conductivity 


0.434 1.11 
0.565 1.13 
0.438 1.16 
0.453 1.21 


0.350 1.13 
0.423 1.13 


0.326 0.98 
0.264 0.99 
0.310 1.02 
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II, g/em3: III, k x 104 (c.g.s. units) 


leathers with bulk densities of about 1.15 having thermal conductivities 
about 8 times that of air, whilst the less compact belly leathers with bulk 
densities around 1.0 have thermal conductivities about 5 times that of air. 

Table II gives the thermal conductivities of uncurried and curried vege- 
table-tanned upper leathers. 


TABLE II 


Thermal Conductivities and Bulk Densities of Vegetable-Tanned Calf 
Upper Leathers 


I II Ill 
Thickness Bulk Density Thermal Conductivity 


Uncurried: 
0.127 
Willow 0.058 
0.097 
Suede 0.075 


Curried: 
Waxed 0.111 
Curried 0.233 





I,cm.; II, g/em.3; III, cal./em.2/sec./°C. 


The uncurried leathers have thermal conductivities about 3 times that of 
air. Note also that their bulk densities are not much more than one half 
those of the sole leathers. As shown at the bottom of this table, currying with 
either wax or grease about doubles their normal thermal conductivities. 

It is evident that the insertion of leather betwen the top and hot plates 
of the apparatus for measuring thermal conductivities does not greatly 
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Thermal Conductivity 


0.6 0.6 
Bulk Density, g./cc. 


FIGURE 2. Relationship between thermal conductivity and bulk density for leather 
(L) and wool (W). 


increase the amount of heat passing to the cold plates. As the bulk densities 
of the leather indicate, the light leathers contain a high proportion of air spac- 
es. McLachlan’, who made most of the determinations given in Tables | 
and II, constructed a curve relating the bulk densities and thermal conduc- 
tivities of some twenty-seven leathers of all types: his curve is given in Figure 
2. The second curve of this graph shows the relationship between the bulk 
densities and thermal conductivities of a series of wool felts measured by 
Baxter!. The thermal conductivity A for air at about 0.6 is also given. Es- 
sentially, the curves show that when the bulk density of both leather and wool 
felt is below about 0.5, their thermal conductivities do not greatly exceed 
that of air. This is not surprising, since it can be calculated that the air space 
in a wool felt of density 0.3 g. per c.c. is 77 per cent of the volume of the felt. 
Only in the more dense leathers and felts do the higher thermal conductivities 
of the fibres themselves exert an influence: the thermal conductivity of the 
wool fibre being roughly 10 times that of air, whilst the thermal conductivity 
of the leather fibre is somewhat higher. 


From the results of such determinations it is evident that one reason why 
leather clothing and uppers protect the body against changes of temperature 
is because of the non-conducting air they contain. 
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Tue Errect oF FIBRE SURFACE ON AIR MOVEMENT 


The air in gloves, clothing leathers and uppers cannot, however, protect 
the body against heat loss unless it remains more or less stationary. If the 
slowest gust of wind replaced the warm by cold air, then much of the protec- 
tion would be lost. Fibres cannot entrap air in cells or in empty spaces in a 
leather. They do, however, engrap air because their surface areas are great 
in relation to their bulk, and air clings to solid surfaces. As Cassie? has 
pointed out, the tendency of air to cling to solid surfaces is the well-known 
foundation of aerodynamics, and is easily seen in the aerodynamics of a 
garden hedge. A hedge forms a windbreak because air clings to its branches, 
twigs and leaves, and the drag on the air from their large surfaces brings it 
to rest; in short, the hedge does not behave as a solid wall, obstructing the 
flow of air; it uses aerodynamic drag to slow down the rate of flow. 

It is therefore of interest to compare the total fibre surfaces in various 
leathers; this will be influenced by the nature of the skin, the degree of 
splitting of the fibres into fibrils, and by the nature of the tannage. In Table 
III the surface areas of the fibres of tanned and untanned skins are compared 
with those of fine and coarse wool and natural silk. 


TABLE III 


Surface Areas of Leather and Wool Fibers 





ft. 2 per lb. 
(Vegetable goat skin 5,800 
\Chrome calf skin..... 4,600 
{Untanned hide . 23,000 
\ Formaldehyde tanned 1,700—4,000 
— merino wool 

Ill 56’s cross-bred wool. . 
|Silk 


I, Mitton; II, Zettlemoyer, Schweitzer, and Walker; III, Cassie. 


The values for goat and calf skin were determined by Mitton 9; they were 
calculated from the air permeabilities. The values for wool and silk were cal- 
culated from measurements of diameters of the fibres. The values for the 


untanned and formaldehyde-tanned hide were calculated from the nitrogen 
absorption. 


SHOE CONSTRUCTION AND THERMAL INSULATION 


When walking, the foot is not only protected by the sole but also by the 
insole and the filling material between the sole and the insole. McLachlan, 
Goodfellow and Cushnie* made some measurements of these components 
both alone and when arranged as in a shoe. These are given in Table IV. 
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TABLE IV 
Thermal Conductivities of Shoe Materials 


II Ill 
Bulk Thermal 
Thickness Density Conductivity 


Cork-gum bottom fillers 5 0.70 2.35 
0.68 2.72 
Sole + cork-gum filler 
+ insole 
Crepe rubber.... 


Composition rubber soling 
Sole saturated with water 


I,cm.; II, g/em2; III, k x 104 (c.g.s. units) 


Note that the thermal conductivity of a cork-gum filler is relatively low, 
and that the conductivity of the combination sole-plus-filler-plus-insole is 
lower than the usual value for a sole, which is between 4.0 and 4.5. 

McLachlan et al’ also determined the thermal conductivity of crepe rubber. 
The value of 3.47 — 3.76 is very near that of leather. On the other hand, the 
thermal conductivity of composition rubber soling is much higher. Regarded 
simply as a thermal insulator between the foot and the ground, crepe rubber 
soling is a more serious competitor of leather than rubber composition. 


THe WaTeR Vapour PERMEABILITY AND THE WATER ABSORPTION OF 
LEATHER 


Far greater importance should be attached to the water vapour permea- 
bility and water vapour absorption of leather than to the air permeability. 
The enormous surface area of the fibres in leather enables it to take up water 
vapour rapidly and to convey it to the outside air. 

As an illustration of the greater importance of water vapour permeability 
as compared with air permeability in foot comfort, the experience of a firm 
that made shoes of synthetic material which were worn by members of their 
staff can be quoted. The uppers of the shoes were made so that their air 
permeabilities were similar to those of upper leathers. Yet one of the staff, 
who undoubtedly had very sweaty feet, complained that towards the end of 
a warm day he could pour sweat out of his experimental shoes. 

These shoes, besides having synthetic uppers, also had synthetic: soles. 
In Table V the water vapour permeabilities of some vegetable-tanned sole 
leathers are compared with those of Neolite and polyvinyl sheet and poly- 
vinyl-coated fabrics. 

The water vapour permeabilities of the sole leathers are relatively low 
compared with those of upper leathers. People wearing shoes soled with 
leather seldom pour sweat out of their shoes, because although leather soles 
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TABLE V 
The Water Vapour Permeabilities of Sole Leathers 


Thickness Permeability 
cm. mg./cm.2/hr. 


0.47 5.0f 
Vegetable —— 1.9* 


— 30° 

— 2.0* 

Neolite 0.0* 
Polyvinyl sheet .. . 0.1f 
Polyvinyl-coated fabric...... 0.6t 


+G, 100% R. H.; F, 0% R. H.\ ... 
*G, 70% R.H.; F. 0% R.H{. Mitton 


may not transmit water vapour very quickly, they can and do absorb water 
vapour. The amount they can absorb without becoming wet is considerable. 
The synthetics, Neolite, polyvinyl sheet and coated fabric, do not absorb 
moisture, and, as shown in Table V, their water vapour permeabilities are 
very small. According to Mitton!®, the values quoted for the polyvinyl 
sheet and fabric are probably too high, because very small leakages, which 


would cause a large error, may have occurred around the edges of the test 
specimens. 


Whilst sole leathers may transmit 2—5mg. per sq.cm. per hour, upper leath- 
ers, as shown in Table VI, will transmit about four times this amount. 
Probably the grease content of the heavy chrome upper leather was re- 
sponsible for the lower permeability. 


TABLE VI 
The Water Vapour Permeabilities of Upper Leathers 


Thickness Permeability 
cm. mg./cm.2/hr. 





Chrome calf skin. . 
Chrome goat skin 
Vegetable sheep skin 
Heavy chrome upper 


The transmission of water vapour is favoured because, unlike air, it is 
transmitted by and through the substance of leather fibres themselves. 
Although no measurements appear to have been made on leather fibres, 
Cassie? showed that suitably exposed wool fibres reach equilibrium with a 
moist atmosphere in about 2 seconds. The absorption is very rapid because 
the surface area of the fibres is so great and because water vapour travels 
quickly inside the fibre. The amount of water vapour leather will absorb is 
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Moisture Regain, % 


Relative Humidity. %. 


FIGURE 3. The water vapour absorptions of chrome and vegetable leathers (C) chrome 
leather; (L) vegetable leather (W) wool; (S) silk; (N) nylon. 


dependent on the relative humidity of the air. Figure 3 shows the relation 
between relative humidity and the regain of vegetable and chrome leathers: 
that is, the moisture content calculated as a percentage of the weight of the 
water-free leather. These are regains of moist leathers after they have 
reached equilibrium with air of different relative humidities. The L curve 
is the relative humidity/regain curve for vegetable-tanned leather: it is 
lower than the curve C for chrome leather. 


For purposes of comparison similar curves for wool, silk and nylon are 
included. It is interesting that at any given relative humidity the regain of 
leather exceeds that of the three textile fibers. 


The greater water vapour absorption of chrome leather as compared with 
that of vegetable-tanned leather is noteworthy. The curve for chrome leather 
is very similar in shape and at the same level as the curve obtained by Kanagy 4 
relating the water vapour absorptions of hide powder with relative humidity. 


THe THERMOSTATIC PROPERTIES OF LEATHER 


The importance of the ability of leather to absorb and transmit water 
vapour is not confined to the removal of perspiration. When damp leather 
loses moisture and comes to equilibrium with air of low relative humidity 
it becomes colder. This is because it supplies heat to the moisture, and this 
is carried away as kinetic energy by the water vapour into which the moisture 
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is converted. Conversely, when dry leather absorbs water vapour, it becomes 
warm: when the water vapour condenses on the leather substance, it gives 
up its kinetic energy as heat. 


Temperature, °C 


15 25 


Time, min 


FIGURE 4. The rise in temperature of chrome leather during absorption of water vapour. 


Let us consider what happens when leather clothing or shoes are taken 
on a winter’s day from the warm, dry air of a heated and well-ventilated 
room to the cold, damp air outdoors. Whilst indoors, the leather came into 
equilibrium with air of low relative humidity and its regain fell. Outdoors, 
the relative humidity is high, and the leather begins to absorb water vapour, 
which gives up heat, and this raises the temperature of the air penetrating 
through the leather. The magnitude of this heat of absorption of water 
vapour by leather is appreciable: Lykof¢ dried some chrome leather shavings 
and put them, together with a thermo-couple, in a glass tube, through which 
he then passed moist air at 25°C. The alteration in the temperature of the 
chrome leather shavings Lykof recorded are given in Figure 4. Note that the 
temperature of the leather rose from 25° to a maximum of 39°C. in about 
two minutes. It was then slowly cooled by the air passing through, but even 
after 40 minutes its temperature exceeded 25°C. 

Although these laboratory measurements and experiments reveal the 
thermostatic properties of leather, there appears to be very little information 
concerning the changes in the moisture content of shoes during wear. Many 
questions remain to be answered. Is foot perspiration, for example, lost 
very rapidly? Does a leather sole help to remove perspiration, or is it no 
better than an impervious soling material? What part does the sock play in 
absorbing perspiration? In an attempt to obtain some information bearing 
on these questions, pairs of shoes were worn made up of one leather-soled 
and one Neolite-soled shoe, but otherwise identical. In the first test on two 
pairs of these shoes each pair was worn on alternate days near London in 
January, 1951, and was weighed immediately on returning home in the 
evening, and again after being kept in a cool room and before being put on 
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again 36 hours later. The changes in the weights of these shoes during the 
test are given in Table VII. 


TABLE VII 


Shoes: Changes in Weight of Leather—and Neolite-Soled Shoes Caused 
By Alterations in Moisture Content During Wear 
Weights in Grams 
Se et TS ee EE 
Leather Neolite | 
Morn. Eve. 


Neolit ____Leather _ 
Morn. Eve. “Morn. Eve. 


—t 515.5 — 534.1 497. 
— 516.3 —— 534.6 502. 
516.3. 519.0 S367 533.7 $23. 
521.4 530.2 536.7 537.8 $23. 
oa0.2 S29.0  ‘S38.3  Sae.1 521. 
— 528.2 —— 540.2 520. 


*13th January, 1951. tIndicates not worn. 


Note that during the week’s wear each pair of shoes gained steadily in 
weight, the wholly leather shoe gaining more weight than the Neolite-soled 
shoe. For example, with Pair A the gain in weight from Monday morning 


until Friday evening was 12.7g. for the leather-soled shoe and 3.4g. for the 
Neolite-soled shoe, with Pair B the gains from Tuesday morning to Saturday 
night were, respectively, 17.5g. and 12.4g. 

This test shows that in spite of the shoes resting between each day’s wear 
they did not lose the moisture they gained during wear, and as a result their 
moisture contents, steadily increased. This moisture is not all perspiration, 


TABLE VIII 


Changes in Weight of Leather—And Neolite-Soled Shoes Casued By 
Alterations in Moisture Content During Outdoor and Indoor Wear 
ree eS ae -: vor £ 

____ Leather ics Neolite _ : : Leather Neolite ; 
Morn. Night Morn. Night Date Morn. Night Morn. Night 


524. 
518. 
524 
520. 
519. 


516. 538. 
523. 534. 
A 537. 
Sat . 536. 
516. 536. 
517. 514. 535. 
514. 517. 536. 
516.5 $i2. 534. 
513.: 510. 532. 
SiZ.5. S520. 530. 


532. 
536. 
534. 
535 
535. 
534. 
535. 
531. 
529. 


6 515.0 514. 
8 514.6 510. 
10 513.0 302. 
12 510.0 506. 
14 509.9 505. 536. 534.4 
16 306.3 _ $25. 535.6 542.8 
19 —_—_—_-_ -_—_——- eorrr- — 
19 S16. 7°“ S10.3:  SB.1 - SSS 
21 514.4 5034. - $36.7: : $33.8 
23 506.9 $02.7... 532.3 |, S338 


536. 535.6 
536. 536.4 
537. 531.5 
536. 533.1 


ni he ONO 
isNonr wuunore vu 
CRONUwWSURO 
ans oO 


wn 
w 
i= 
w 


*February, 1951 
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since the major increases in weight took place when the shoes were worn on a 
wet day. 


In a second test, the shoes were not taken off immediately on returning 
home, but were worn for some hours in a warm room. As shown in Table VIII, 
under these conditions of wear the shoes did not steadily increase in weight, 
but when worn indoors lost so much moisture that they frequently absorbed 
moisture when left in the cool room for 36 hours. In fact, it is possible to de- 
duce from these figures when the shoes were worn for some hours indoors, 
and whether it was raining when the wearer returned home. The leather- 
and Neolite-soled behave similarly, except that the leather sole makes the 
shoe much more responsive to conditions of wear: it doubles the uptake of 
moisture and hence doubles the thermostatic powers of the shoe. 


Whilst such tests show that a leather sole, unlike the resin-rubber material, 
absorbs and loses moisture according to outside conditions, they give no evi- 
dence that it plays any part in helping to remove perspiration. It would 
appear that during these tests most of the perspiration passed through the 
uppers or was absorbed by the insoles, the gains in weight being mostly caused 
by the absorption of rainwater. This is indicated by the weights before and 
after wear of the socks worn during the first test. The socks, rather unex- 
pectedly, increased in weight during each period of wear, as shown in Table 


IX. 


TABLE IX 
Socks: Loss of Moisture During Wear 


i __Leather Soles Neolite Soles 


Morning Evening Difference Morning a 


Evening Difference 


*Monday 32. 
Tuesday 32. 
Wednes. 33. 
Thurs. 33. 
Friday a2. 
Satur. 33. 
Sunday Se. 


32.2 ; 32. 31. 
$2.5 ; 31. 31. 
33.0 . 32. 31. 
33.0 ; 32. 32. 
33.3 ; 32 .: 32. 

32. $2.3 


Uennunns 


*Sth January, 1951 


The losses in weight when worn with shoes with leather and with Neolite 
soles were the same. The explanation of this loss is that the socks were 
maintained during wear at 98.4°F., or blood heat, by the feet. At this tem- 
perature they cannot hold as much moisture as they can when exposed to 
the air of a cool bedroom at 50-54°F. 


It was thought that further information could be obtained by the examina- 
tion of the insoles of the shoes. Changes in the analyses of the insoles might 
reveal differences in the conditions within the shoes depending on whether 
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they were soled with leather or with an impermeable soling material. This 
would appear to be likely when we consider the available evidence on the 
amount of perspiration given off by the feet. 

Kuno has shown that from the palms of the hands and the soles of the 
feet perspiration is five to ten times as great as from the general body surface. 
He has also provided evidence that sweat is secreted continuously by the 
very large number of sweat glands on the palms of the hands and the soles 
of the feet. It would appear that the sweating of hands and feet is partly 
a means of keeping the skin supple. Mitton!® has shown that the average 
rate of perspiration on the whole foot when at rest is about 6 to 7mg. per 
sq. cm. per hour. From a man’s foot of 550 sq. cm. surface area this gives a 
total of 39.6g. of perspiration per twelve-hour day for the lower rate of 6mg. 
per sq. cm. per hour. On a warm day with moderate exercise this rate is more 
than doubled. 

The Boot and Shoe Research Association supplied postmen with pairs of 
boots, one of which was soled with leather and one with composition rubber. 
The boots were worn for from 1,000 to 1,500 miles during the cool, cold and 
wet weather extending from October to April. They obtained analytical 
evidence that the leather insoles of the two boots were changed to different 
degrees: the insole of the rubber-soled boot being more seriously affected 
by perspiration than the insole of the leather-soled boot. Table X gives the 


average differences in the analyses of the insoles from three pairs of these 
boots. 


TABLE X 


Average Differences in Analyses of Insoles Before and After Wear in Shoes 
with Leather and With Rubber Outsoles 


Leather outsole 


Rubber outsole 


Moisture +1.4 +1.4 
Grease...... dees —2.2 —2.0 


Total water-solubles -1.9 -5.2 
Ashed insolubles , +0.1 
Hide substance +0.8 +1.0 
Fixed tan : -1.3 


-5.4 
-0.6 


Differences are calculated as % weight of new insole. 


The samples for analysis were taken from the heel, tread and toe. The 
loss of water solubles and total ashed solubles was higher from the rubber- 
than from the leather- soled boot. Although in Table X average differences 
for the insoles of three pairs of boots are given, the difference between the 
insoles of each pair varied in the same direction. In addition, the insoles 
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from the rubber-soled boots all lost more weight during wear than the insoles 
from the leather-soled boots, and were also reported as being somewhat 
darker in colour. 

The suggested explanation of these differences is that perspriation passes 
quickly through the insole of the leather-soled boot and dissolves only a 
small amount of soluble matter. Impermeable rubber soles, on the other hand, 
cause foot perspiration to be retained longer in the insoles, so that there is 
more opportunity for extraction of solubles, which are absorbed by the socks 
and migrate to the linings and uppers. 

The opinion is often expressed that a leather sole cannot absorb perspira- 
tion because it is insulated from the insole by impervious fillers. It is of 
interest, therefore, that all these boots were constructed with tarred felt as 


bottom filler, but in spite of this the leather sole did influence the conditions 
within the boot. 


THe WEARING PROPERTIES OF AMERICAN AND BritTIsH SOLE LEATHERS 


Thermal insulation and power to transmit and absorb moisture accom- 
panied by thermostatic action are valuable benefits derived from the use of 
leather. Because of these characteristics, coupled with its strength, leather for 
uppers, has few, if any, rivals. But sole leather must show another important 
characteristic—it must show resistance to wear. 

Any consideration of wear must be linked with dimensional stability 
during wear. In fact, unless a soling material is dimensionally stable, its 
useful life is limited. A material with great wear resistance which neverthe- 
less bulges under the stress applied by the foot can ultimately give a sole 
which is far from flat and is therefore uncomfortable. Further, as it spreads it 
may cause distortion of the whole shoe. The lack of great wear resistance by a 
leather or other material which is not perfectly stable may therefore be an 
advantage, in that wear removes the uncomfortable bulges which may arise. 
We are all familiar with the man who wears round holes in the soles of his 
shoes; when he wears highly wear-resistant soles, instead of holes bulges may 
appear where his foot applies local pressure. 

One of the reasons why leather soles give comfort is because a compromise 
is made between dimensional stability and resistance to wear. Nevertheless, 
it is idle to conclude that we can afford to ignore the lack of wear resistance 
of leather in comparison with its competitors. 

In the leather industries of many countries there has been a tendency to 
modify the characteristics of leather to provide the shoe manufacturer with 
leather which will give him the minimum of trouble as it passes through his 
factory. This is particularly true of sole leather. An American sole leather 
tanner has been reported as saying to a British tanner: “One of the chief 
differences between your aims and ours seems to be that we are out every 
time to suit our customers, while you British tanners seem to make leathers 
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to suit yourselves and to let your customers find out for themselves how to 
use them. No two of your sole leathers are alike, but you can go to tannery 
after tannery in our country and find leathers which are as alike as two peas.” 

The customer the American tanner had in mind was the shoe manufac- 
turer. Has this insistence on a “manufacturers’ ” leather led to the production 
of bottom leather with poor wear resistance? Has the production of British 
sole leather followed more conservative lines because a greater proportion of 
British production reaches the public through the shoe repairer? 

Periodically in the past these questions have assumed importance, and at 
intervals through the years the B.L.M.R.A. has made comparisons between 
American and British bottom leathers. In 1952 twelve bends typical of 
American production were received from Dr. O’Flaherty, and twelve samples 
of British bends were despatched to him. It is of interest to compare the re- 
sults of the B.L.M.R.A. examination of these 1952 leathers with those given 
by American and British leathers in 1937 and again in 1939. 

The first batch of American leathers examined in the B.L.M.R.A. labora- 
tories in 1937 were described as “cut soles of unknown sampling position”’. 
They were compared with a set of British leathers supplied by members of the 
B.L.M.R.A. from prime parts of their manufacturing bends. The second 
batch of leathers to be examined were collected in 1939. The leathers were all 
sole bands and included seven American and five British leathers. It was 
intended to use these leathers to compare the abrasion machines used in 
various European countries, but owing to the outbreak of war this was 
abandoned, but a general examination of the leathers was made. The 1952 
leathers which have been examined are possibly the most representative set 
of leathers of each country’s production that the B.L.M.R.A. have had. 

In Great Britain some reliance is placed on the microscopical assessment 
of leathers. In Table XI are arranged the assessments of the three batches of 
American leathers and those of the British leathers with which they were 


compared. 
TABLE XI 
Microscopical Assessments of American (A) and British (B) Sole Leathers 


1937 1939 1952 
A 


>| 
wo 
a 


Boldness 

Orderliness 

Angle of Weave 
Compactness 

Fullness 

Straightness 
Non-splitting 
Non-separation 
Microscopical assessment 


Ore AM UAT Ue 
SAworRacon 
mamananauwmanwn 
WARK COCR OWOW 
ate Pr Ue 
wroowoeae |* 
ARP EAAMUNN 
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For the 1937 leathers, the assessments are the averages of those given by 
seven samples. By this rather rough and ready method of comparison, there 
is not much difference in the assessments for the American and British 
leathers, except that the fibres of the British leathers are less split up—the 
assessment for non-splitting is higher—and there is less separation of fibres 
and fibrils. In addition, the angle of weave of the American leathers tends to 
be higher than that of the British leathers. Unfortunately only the general 
assessments of the 1939 leathers are available, and the averages of these are 
given in the Table. In the B.L.M.R.A. records there is no mention of any 
particular factor in the choice of samples to account for the relatively low 
general microscopical assessment of this batch of American leathers. 

The assessments for the 1952 batches are more complete. Again, the 
British leathers are given a higher general assessment—6.3 against 5.3—and 
again the main difference shown is the higher assessment gained by the 


British leathers for non-splitting and non-separation, and the higher angle 
of weave of the American leathers. 


FIGURE 5. Fibrous structure of American sole leather. 


The difference in microstructure is clearly shown in Figures 5 and 6. 
These photomicrographs show the extremes encountered in the microscopical 
examination. The fibres of the American leather in Figures 5 are much more 
split and separated than are the fibres of the British leather (Figure 6). This 
difference can be illustrated by reference to Figure 7. The state of the fibre 
bundles in the British leathers is somewhere between A and C, being nearer 
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FIGURE 6. Fibrous structure of British sole leather. 


to Athan to C. On the other hand, the fibre bundles of the American leathers 
are somewhere between B and D, being nearer to B to to D. 


A B Cc 


FIGURE 7. A, Fibre bundle split into fibres which have not separated. 
B, Fibre bundle split into fibres which have separated. 

C, Fibre bundle split into fibrils which have not separated. 
D, Fibre bundle split into fibrils which have separated. 
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The information on the physical properties of all six batches of leathers 
is more complete, and is gathered together in Table XII. The figures for the 
rates of abrasion of the 1937 leathers are not available, but those for the 
1939 and for the 1952 leathers both show that on average the rates of abrasion 
of the British leathers are lower than those of the American leathers. 


TABLE XII 


Physical Properties of American (A) and British (B) Sole Leathers in 1937 
1939 and 1952 


1937 1939 
A B 

Rate of Corium 
abrasion | Whole thickness - 0.33 


Q 15 16.9 
Q 24 23.7 


Loss on soaking 10.1 
Free Water 36 33.8 
Apparent {Before Soaking 1.09 1.14 1.04 
density After soaking 1.01 1.03 0.93 


me 
ao 


te ne 
ames ne TO SO 
SOOMNSO 
G 


1.08 
1.01 


| ow 


The outstanding differences between the leathers is, however, the dif- 
ference in their behaviour towards water. The resistance of British leathers 
towards water has apparently always been better than that of American 
leathers. Q15, the water absorbed during 15 minutes’ immersion, has always 
been lower, as has also Q24, the water absorbed during 24 hours’ immersion. 
The loss on soaking is also consistently lower. The “Free Water’ figures 
of the British leathers, which are a measure of the free space in the leathers 
after the Q24 test, are also lower. For this reason, the British leathers are 
consistently more dense both before and after soaking than are the American 
leathers. 


Taking all the data into consideration, it is evident that the properties of 
present-day British leathers do not differ greatly from those of leathers pro- 
duced in 1937. On the other hand, there may be signs that the American 
leathers are not so good as they were in 1937: they give higher values for 
Q24, lose more on soaking, and give higher values for “free water’. 


TABLE XIII 
Average Analyses of American (A) and British (B) Sole Leathers in 1937 and 1952 
1937 ; 1952 


A 


Water solubles 60 


Degree of Tannage 76 
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It is curious that whilst the microscopical assessment of the leathers differ, 
and their physical properties are not the same, yet their analyses are very 
much the same. No analyses of the 1939 leathers are available, but in Table 
XIII are recorded the average figures for the water-solubles and degrees of 
tannage of the 1937 and 1952 batches of leathers. 

On this evidence there appear to be no essential differences in the analyses 
of American and British leathers: their Degrees of Tannage are very much 
the same, and whilst in 1937 the British leathers had the higher water solubles, 
they had the lower solubles in 1952. 

The splitting and separation of the fibres which is a characteristic of Ameri- 
can production can be attributed to tanning treatments in drums. British 
tanners do not give their sole leather nearly as much drumming. Splitting 
and separation of fibres lowers the density of the leather. This is the most 
consistent difference between American and British leathers. From the 
tanning standpoint, as shown by the Degrees of Tannage, the fibrils of 
American leathers are tanned to roughly the same degree as the fibres of 
British leathers. American leathers are therefore less dense than British 
leathers, because they have a smaller weight of fibrils and fibres per unit of 
volume. 

We have made many observations which indicate that leathers which absorb 
water freely and have high Q24 values abrade quickly and do not wear well. 


The desire of the British tanner to produce a compact leather with a lowQ24 
figure and also with a low loss on soaking arises from his wish to produce a 
waterproof leather with good wearing properties when wet. The American 
tanner, on the other hand, may have sacrificed wet wear resistance to ensure 
that he provides the shoe manufacturer with a leather which is easily worked. 


CONCLUSIONS 


To summarise, there should be a greater appreciation of those benefits, 
besides strength, flexibility and low density, which follow from the fibrous 
nature of leather—thermal insulation, water vapour permeability and ab- 
sorption which enable leather to absorb and transmit perspiration from the 
foot whilst guarding it against abrupt changes in temperature. 

In comparison with its competitors, only the wear resistance of sole leather 
gives rise to anxiety. Our survey suggests that the desire to satisfy manufac- 
turing requirements may be leading to the production of sole leather with 
inadequate wear resistance particularly in wet weather. A comparison of 
American and British sole leathers suggests that this tendency is more pro- 
nounced in America than in Great Britain. 
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ABSTRACTS 


The Measurement of Real Volumes of Leather by Gas Displacement. R. G. 
Mitton. J. Soc. Leather Trades’ Chemists, 38, 2 (1954). Measurement of real volumes of 
collagen fibers and leather, published by the author and coworker J.S.L.T.C. 35, 360 
(1951) and This Journal, 47, 439 (1952), gives results which do not agree with those 
obtained by Spiers J.S.L.T.C., 36, 20 (1952), in spite of the fact that in both cases measure- 
ment was made by gas displacement. It was further noteworthy that each set of data was 
consistent in itself, giving results reproductible to less than one per cent, while the two 
sets varied from each other up to fifteen per cent. Spiers’ measurements, obtained with a 
volumenometer of his own design, were lower. For a further study the author built a modi- 


fied volumenometer and made measurements of the real volumes of commercial hide powder, 
acetone dehydrated ox cheek hide, chamois leather and several samples of chrome and 
vegetable tanned leather. The results obtained were in good agreement with the results 
previously obtained by the author. The experiments showed that the lower results obtained 
by Spiers were not caused by a different method of preparing samples. RB. 8. T. 


Report of the Committee for Determination of Copper and Iron in Vegetable 
Tanning Extracts. G. Forsyth. J. Soc. Leather Trades’ Chemists, 38, 8 (1954). A pro- 
visional method for the determination of iron colorimetrically is given in detail.—R. H. T. 


The Constitution of Sulfated Oils. VI. Effects of Variations in the Method of 
Manufacture on the Composition of Sulfated Fish Oil. D. Burton and L. F. Byrne. 
J. Soc. Leather Trades’ Chemists, 38, 10 (1954). A brief review of the literature on the 
subject is given. To study the effects of varying conditions in sulfating fish oil, fourteen 
variations were made giving fourteen different oils. Oil I. 5 per cent sulfuric acid for 5 
hr. at 20° washed with 20 per cent ammonium sulfate at 20°, neutralized with ammonia at 
20°, neutralized with ammonia at 20°. Oils II, III, IV, V and VII were treated with 20 
per cent sulfuric acid for 5 hr., oils II and VII at 20°, oils IV and V at 27° and oil VI at 
40°. Oils II through V were washed with 20 per cent NaCl at 20° and oil VII with 20 per 
cent ammonium sulfate at 20°. Oils II, IV and VI were neutralized with caustic soda at 
20°, while III, V and VII were neutralized with ammonia at 20°. In the remaining varia- 
tions all oils were neutralized with caustic soda at 20°C. and all washing with NaCl at 20°, 
except oils XII and XIII, which were washed at 40° and all treatments were at 20° except 
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XII and XIII, which were treated at 5°. Oil VIII, treatment 60 per cent sulfuric acid for 
7 hr., washed with 20 per cent NaCl and neutralized with caustic soda. Oil IX, treatment 
100 per cent sulfuric acid plus 25 per cent flacial acetic acid for 7 hr., washed with 20 per 
cent NaCl and neutralized with caustic soda. Oil X, treatment 50 per cent oleum (20 per 
cent) for 6 hr., washed with 20 per cent NaCl and neutralized with caustic soda. Oil XI, 
treatment 50 per cent oleum (20 per cent) plus 25 per cent acetic anhydride for 6 hr., 
washed with 20 per cent NaCl and neutralized with caustic soda. Oil XII, treatment 100 
per cent oleum (20 per cent) plus 50 per cent benzene for 10 hr., washed with 20 per cent 
NaCl and neutralized with caustic soda. Oil XIII, treatment 100 per cent oleum (20 per 
cent) plus 25 per cent glacial acetic plus 25 per cent benzene for 10 hr., washed with 20 per 
cent NaCl and neutralized with caustic soda. Oil XIV, treatment 39 per cent chlorsulfonic 
acid plus 20 per cent glacial acetic for 6 hr., washed with 20 per cent ammonium chloride 
and neutralized with ammonia. The analyses of all 14 oils are given. The conclusions are: 
(1) Raising the temperature of the reaction from 20 to 40 degrees, when the fish oil is 
being treated with 20 per cent of its weight of sulfuric acid, has little effect on the extent 
of hydrolysis of the glycerides, or the amount of sulfuric ester, or the formation of hydroxy- 
fatty acids and their derivatives. A translucent oil containing no sulfonates is formed at 
40°, while a clear oil containing an appreciable amount of sulfonate is formed at 20°. 
(2) Increasing the proportion of sulfuric acid from 20 to 60 per cent increases the degree 
of hydrolysis of the glycerides from 21 to 69 per cent and the sulfonate formation nearly 
threefold. The sulfuric ester content does not vary greatly, but the free and neutralized 
hydroxy-fatty acids are doubled in amount. The viscosity of the oils increases. (3) The 
hydrolysis of the glycerides is greater when 100 parts of the fish oil are treated with 100 
parts of sulfuric acid and 25 parts of glacial acetic acid at 20° than when 100 parts are 
treated with 39 parts of chlorsulfonic acid and 20 parts of glacial acetic acid at 20°. (4) 
The sulfuric ester formation is greatest when 60 parts of sulfuric acid at 20° is used and 
least when 100 parts of 20 per cent oleum, 25 parts of glacial acetic and 25 parts of ben- 
zene are used at 5°. (5) The sulfonate formation is greatest when 100 parts of sulfuric 
acid and 25 parts of glacial acetic acid are used at 20°, and zero with 39 parts of chlor- 
sulfonic acid and 20 parts of glacial acetic at 20°. (6) The formation of hydroxy-fatty 
acids and their derivatives is greatest by using 100 parts of 20 per cent oleum, 25 parts of 
glacialacetic acid and 25 parts of benzene at 5°; and least by using 39 parts of chlor- 
sulfonic acid and 20 parts of glacial acetic at 20°. (7) Neutralizing with ammonia instead 
of caustic soda has practically no effect on the hydrolysis of glycerides, the amount of sul- 
furic ester or the amount of sulfonate formed. (8) The fall in iodine value is not an 
indication of the amount of sulfuric ester and/or sulfonate formation: and there is no 
significance in any so-called degree of sulfation figures calculated from the fall in iodine 
value. (9) The ability to form a solution instead of an emulsion is not, as commonly 
stated, a function of sulfuric ester and/or sulfonate content of sulfated oil. (10) It should 
be noted that the sulfated oils were allowed to stand in the acid condition over night before 


being neutralized. This has probably given rise to the formation of free fatty acids by 
hydrolysis of the glycerides. R: 8. T. 


Particle Size Determinations of Leather Finishing Agents. E. Atherton and R. H. 
Peters. J. Soc. Leather Trades’ Chemists, 38, 22 (1954). One of the most important 
physical properties of aqueous dispersions used in leather finishes is the size of the particles 
composing the dispersion. A very rapid method for measuring particle size is available for 
those dispersions whose particles are spherical in shape and whose particle size lies in the 
range of 0.05 to 0.30 mu. The method is based on the light scattering properties of such 
systems. A complete description and discussion of the method for measuring particle size 
of leather finishes is given. It is easy to use and suitable for routine determinations. The 
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instruments required are a refractometer and an absorptiometer capable of turbidity meas- 
urement. It is demonstrated that additional measurements of disymmetry, to allow for 
interference effects on the measured turbidity, are unnecessary and that a calibration curve 
may be drawn relating particle size to concentration and turbidity as measuerd. In 
determining particle size by means of turbidimetric measurements it is necessary, in 
general, to make a correction for the interference effects in the scattering envelope arising 
from the finite size of the particles. The dissymmetry ratio is found to bear a unique 
relation to the particle size and the decrease in turbidity due to interference. Hence it is 
possible to make the correction from a knowledge of this ratio. Unfortunately measure- 
ments of the latter must, in general, be made in an instrument other than that used for 
the measurement of turbidity. It has been shown in this work that, for systems of spherical 
particles, this may be avoided and a relation between the experimentally measured turbidity 
and particle size has been derived. It is therefore possible to obtain measurements of 
particle size from turbidity alone, and the relation has been given in the form of a graph. 
In addition it is necessary to determine the slope of the refractive index/concentration 
curve; but, since for a given polymer this appears to be independent of particle size, it 
need only be determined once for each system studied. a.  F 


The Evaluation and Control of Leather Finishes. J. S. Mudd. J. Soc. Leather 
Trades’ Chemists, 37, 44 (1954). Evaluation of finishes is still more often made by the 
skill of the operator than by technical tests. In this paper a number of tests are presented 
and described. Specific gravity. Any established method suitable for heavy, viscous 
liquids is satisfactory. Where quantities are available it is suggested that the determination 
can be made rapidly with sufficient accuracy by weighing in a large graduated cylinder. 
pH. The glass electrode method is recommended. Colorimetric determinations cannot be 
made. Color. While at very low luminance a colorimeter may not be as sensitive as the 
human eye, in general colorimeter measurements are most advantageous. Details of the 
method were published J.S.L.7UC., 37, 353 (1953) and This Journal, 49, 454 (1954). Rela- 
tive opacity. This determination is an essential routine test. An electronic method was 
described J.S.L.T.C., 37, 67 (1953). Viscosity. Only the rotational viscosimeters of the 
coaxial cylinder type are suitable. The materials are nearly always non-Newtonian and 
viscosity measurements are meaningless unless accompanied by the rate cf shear at which 
the determination is made. Use of the Ferranti portable viscosimteer is described. The 
instrument covers a range of 0-1250 centipoises and a shear rate range of 3-530 reciprocal 
seconds. In addition to the preceding routine tests, several occasional tests such as total 
solids, ash value, organic pigments by elutriation and examination of metals follow normal 
textbook practice. Of the purely practical tests hot pressing, glazing and ironing are the 
most important. The assessment of fading is becoming increasingly important. R. H. T. 


On the Reaction Between Chemically Modified Collagen and Some Chrome 
Tanning Complexes, R. L. Sykes. J. Soc. Leather Trades’ Chemists, 38, 51 (1954). The 
modified collagens used are listed in the following Table: 


Treatment Side-chain Carboxyl Side-chain Amino 
(Expressed as m moles/g. protein) 


None 1.00 0.34 


Nitrous acid 1.05 0.07 
Dinitrofluorobenzene 1.00 0.08 


Sodium glyoxalate 1.19 0.14 
Sodium bromoacetate 1.56 0.07 
Methy! sulfate (i) 0.58 
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Methyl sulfate (ii) 0.28 
Acid catalysed methanol 0.14 
Acid catalysed methanol on deaminised collagen 0.18 
Lithium aluminum hydride 0.43 








These modified collagens were tanned in both cationic and anionic chrome liquors over a 
pH range of about 2.5 to 4.3 for the cationic and about 2 to 7 for the anionic. An attempt 
was made to relate the up-take of chromium to the composition of the tanning liquor. Data 
are given covering the final pH, the per cent CrsO; content and the shrinkage temperature 
of the leathers, for both the cationic and anionic tannages. A figure constructed from the 
data obtained with the cationic tannage shows that there is a linear relationship between 
the logarithm of the chromium oxide content and the shrinkage temperature of the leather 
and this appears to be independent of any pretreatment of the collagen prior to tanning. 
Carboxylation of collagen increased the amount of chromium fixed and raised the shrinkage 
temperature. In carboxylating collagen nearly all the free amino groups were blocked by 
the carboxylating agent. The results therefore indicate that the amino groups are not 
essential for chromium fixation or hydrothermal stability. Both the esterified and alkylated 
collagens yielded products which were not leather in the accepted sense. It is obvious from 
the data that there is no direct relationship between the amount of chromium fixed and the 
total number of carboxyls in the collagens. It is apparent that, during tannage, the amino 
groups play no direct part in the fixation of chromium but only an indirect one through 
their effect on the number of carboxyl groups which will be ionized at a given pH. R.H.T. 


Structures of Basic Chromium Sulfate Complexes, S. G. Shuttleworth. J. Soc. 
Leather Trades’ Chemists, 38, 58 (1954). Work of other investigators is briefly reviewed 
and discussed. Experimental study of the effects of adding potassium sulfate on the 
degree of olation of basic and non-basic chromium nitrate solutions, the effects of sulfate 
additions on the coordination of sulfate groups to chromium, and the effects of addition of 
sulfate at the boil on 120 and 8 g./1. chromium nitrate complexes were studied. Structure 
for 66 per cent and 33 per cent basic chromium nitrate are suggested with changes on 
treatment with sulfate. Also suggested are a series of ring structures of varying stability. 
The author makes the following factual observations. If sufficient alkali is not present to 
convert all the chromium molecules of a chromium nitrate solution to diol complexes, the 
addition of sulfate ions enhances hydrolysis and olation. If sufficient alkali is present for 
100 per cent diol complexes, sulfate ions reduce further olation by repressing hydrolysis. 
The apparent contradiction is explained by assuming a high degree of stability for ring 
complexes involving either a diol bridge between two chromium atoms or a bridge com- 
posed of one olated OH group and one coordinated sulfate group between two chromiums. 
The coordination of sulfate ions to chromium follows a stepwise pattern of stability con- 
stants which can be explained on structural grounds. High stability constants of the order 
of at least 2000 appear to be associated with six membered rings involving one olated OH 
group and one coordinated sulfate group. Coordination of an additional sulfate group to 
this ring, to form a double ring, appears to have a stability constant of the order of 10 to 
140, while other types of sulfate coordination such as monodendate attachment or four 
membered ring formation appear to be very unstable. Whole numbered ratios between 
chromium and coordinated sulfate groups published by past workers are fortuitous results 
of the choice of suitable concentrations assisted by wide gaps in stability constants due to 
types of complex which can be formed. In the absence of other coordinating ligands than 
water and hydroxy groups, the freshly boiled chromium complexes are highly colored and 
change to less colored complexes on boiling with sulfate. In the case of the two thirds 
basic complex, this is completely soluble; but a precipitate forms on boiling with sulfate 
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ions. These changes are attributed to changes from a small diol complex with a stable 
highly resonating ring structure, to an enlarged complex required for stable coordination 
of sulfate groups. The mechanism suggested is the progressive displacement by sulfate of 
a small proportion of olated hydroxy groups, which olate with neighboring molecules to 
form enlarged molecules, these being lower in solubility and average color per chromium 
atom. There is evidence to suggest that a sulfate ion does not form a stable six membered 
ring with two chromium atoms already bridged with two hydroxy groups. Models show 
that such a double ring involves a greater distortion of normal bond angles than a double 
ring involving two sulfate groups and one hydroxy group linking two chromium atoms. 
Conductrimetric evidence that alkali displaces coordinated sulfate immediately from the 
chromium complex has been confirmed by another investigator. This may be due to rapid 
diol formation or merely to an inherently lower sulfate affinity for a more basic chromium 


atom. R. H. T. 


Leather and Tanning Materials, X. Estimation of Tannin by Adsorption on 
Polyamides. By Hans Batzer. Das Leder 5, 25 (1954). A material for tannin analysis 
that would adsorb tannin from a mixture of related compounds would be desirable, espe- 
cially one that would form a definite compound with tannin. Polyamides appear promis- 
ing. Such an adsorbent, however, must be tested against all tanning materials by several 
analysts; this has not yet been done. Ultramid 6A (BASF) is made from 60 per cent 
adipic acid-hexamethylene diamine salt, 40 per cnet caprolactam and a small amount of 
adipic acid as a chain breaker. Ultramid 6A gave the same type of adsorption curve as 
hide powder when milligrams of adsorbed tannin was plotted against milligrams of nitrogen 
in the adsorbent. Granular Ultramid 6A did not adsorb tannin, but an adsorbent, fibrous 
form was prepared by dissolving the material in hot methanol and precipitating it in water 
with violent agitation (see also Gustavson This Jour. 47, 700 (1952). Tannin analyses are 
made by two methods: the shake and the filter method. A comparison of these two methods, 
with hide powder, gave the following values for ratio of tannin by the shake method to 
that by the filter method; Tannin DAB VI, 0.92; quebracho, 0.91; oak wood, 0.89; spruce 
bark, 0.82; lignin tannin, 0.68. Analyses by both methods with Ultramid 6A and hide 
powder gave the following tannin values: 


Filter method Shake method 
Hide powder Ultramid Hide powder Ultramid 
% % % 


Quebracho 45.8 44.4 41.9 42.4 
Chestnut wood tad 72.8 
Valonia 68.4 65.0 
Oak wood 69.7 66.7 
Wattle bark 71.3 71.6 
Sumac 31.1 29.2 
Spruce bark 25.1 21.1 
Lignosulfonic acid tan 64.6 30.3 61.2 24.5 


Auxiliary syntan 53.4 19.4 39.4 15.6 





The solubility of hide powder is a disadvantage that is almost absent with Ultramid. A 
lignosulfonic acid tan containing 2.70 per cent nitrogen, was analyzed by both methods. 
The hide powder nontannin, by the filter method, contained 11.0 per cent nitrogen, and the 
Ultramid nontannin, 3.25 per cent. The corresponding values by the shake method were 
8.1 and 3.3 per cent respectively. ED:G 
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BARKEY 


Importing Co. Inc. 
44 EAST 53rd STREET e@ NEW YORK 22, N. Y. 


IMPORTERS 


VEGETABLE TANNING EXTRACTS 
AND RAW MATERIALS 


¢ Wattle Bark * Wattle Extract 
* Quebracho Extract »* Mangrove Bark 
* Valonia Cups, Beards * Divi divi 
e Valonia Extract, Valex Brand 


* Sicily Sumac * Myrabolans 


SOLE AGENTS FOR UNITED STATES & CANADA 
“ITALIAN CHESTNUT EXTRACTS 


SOLID & POWDERED 
Produced by 


LEDOGA S. p. A. 


MILANO, ITALY 
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Proven in the Color Room 


NOW... for the tan cellar, too! 
GYCOTAN F LIQUID 


Especially for the new 
“glovey” type leathers 


Recognized in the color room for its value as a dye 
assist and levelling agent, this versatile synthetic, 
replacement-type tanning material has proven equally 
important in the manufacture of “softie” shoe, 

garment and glove leathers. Gycotan F Liquid produces 
a round, soft, mellow leather with a smooth, tight grain. 


GYCOTAN F LIQUID... 


* is readily applied by conventional tanning methods... 


* is used as a self-tanning material on certain 
specialty leathers... 


* is compatible in the retan of chrome leathers... 
* and in vegetable blends! 


Your Geigy representative will be glad to provide 
complete technical information about Gycotan F 
Liquid and assist in applying it to your tannery problems. 


* Geigy Registered Trademark 


GEIGY DYESTUFFS 


DIVISION OF GEIGY CHEMICAL CORPORATION 
89-91 BARCLAY STREET, NEW YORK 8, NEW YORK 


dyestuff makers since 1859 


SRANCH OFFICES: BOSTON + CHARLOTTE,N.C. + CHICAGO + LOS ANGELES PHILADELPHIA 


PORTLAND, ORE. - PROVIDENCE - TORONTO - IN GREAT BRITAIN: The Geigy Co., ltd., Manchester 
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CHOICE 
or Higher Quality 


Leather Production 
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Better Grading Figures! 
Better Cutting Figures! 
Overall Economy! 


Extracts — Pancreatic Bates — Fillers 
Sole.Leather Finishes - Tanners Sugar 


Tanners Lime — Chemicals 


Z 


COUDERSPORT, PA. ¢ 





KOREON 


MUTUAL'S 
PREPARED ONE-BATH 
CHROME TAN 


Sodium Bichromate - Potassium Bichromate 


Mutual Chemical Co. of America 
99 Park Avenue New York 16, N. Y. 


THE TANNERS’ COUNCIL 





RESEARCH LABORATORY 
University of Cincinnati 
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We serve the Tanning and Leather Industry 
through a broad program of Research. 


RESEARCH 


has Two functions 


To produce a better Product and 
to do it More Economically. 


THE TANNERS’ COUNCIL 
RESEARCH LABORATORY 





UNIVERSITY OF CINCINNATI 





THE 
TANNERS’ COUNCIL RESEARCH LABORATORY 


THE UNIVERSITY OF CINCINNATI 
is 
THE DEPARTMENT OF BASIC SCIENCE 
in 


THE GRADUATE SCHOOL OF ARTS AND SCIENCE 


The purpose of the laboratory is to conduct scientific research in the fields of 
Science concerned with Tanning and Leather. 


To train Chemists in the technique of research and prepare them for Industry. 


This Laboratory serves as the Official Technical Headquarters for the Tanning 
Industry of the United States. 


Your inquiries will be gladly answered. 
Address DR. FRED O'FLAHERTY, Director 
Tanners’ Council Laboratory 


University of Cincinnati 
Cincinnati 21, Ohio. 


RESEARCH 
PAYS DIVIDENDS 


when Properly Applied. 
THE TANNER’S COUNCIL 


RESEARCH LABORATORY 
Universtty of Cincinnati 
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ITALIAN 


CHESTNUT EXTRACT 


Solid — Powder — Spray Dried 
also 
MELLOWED CHESTNUT 
Highly Soluble — Weight Giving — Good Color 
MADE FROM LIVE WOOD 


TYPICAL A.L.C.A. ANALYSIS 


Mellowed 
Powder 
TANNIN ; 65.95 


NON-TANNIN 
INSOLUBLES 


STAINLESS SUMAC CRYSTALS 


(WiC 


HIGHEST QUALITY—MADE UNDER THE SUPERVISION 
OF THE WORLD’S LEADING EXTRACT CHEMISTS 


SOLE AGENTS 


TANEXCO, INC. 


549 W. Washington Blvd. Chicago, Illinois 





MYRTAN 


A TANNING EXTRACT 


made from the wood of an Australian 
species of the Eucalyptus family. 
It contains both catechol and pyrogal- 
lol tannin, the latter predominating. 


TYPICAL A.L.C.A. ANALYSIS 


TAR ok se 6 1 Oa 
NON-TANNIN . . . . 16.03 
WAGGA. 6 le OE 
PRC E ee te ee oe 


Also Available as Liquid with 30% Tannin 


As a retanning agent for chrome tanned leather, Myrtan 
possesses many advantages, such as smooth and strong 
grain, good color and break, as well as a round feel. 


Blended into sole leather tannages, it has given better 
yields and improved color. 


For further information address: 


TANEXCO, INC. 


549 WEST WASHINGTON BLVD., CHICAGO 6, ILLINOIS 


SOLE AGENTS 
U.S A 





DERMABATE 
COMPOUNDS 
LIQUID EXTRACTS 


HEMLOCK 
OAK 
MANGROVE 
WATTLE 
STAINLESS SUMAC 
ORDINARY SUMAC 
QUEBRACHO 
SPECIAL DIPPING EXTRACTS 
RAPID TAN “G” 


AMERICAN 
EXTRACT CO. 


Manufacturers of the Largest 
Variety of Vegetable Tanning Extracts 
Established 1887 
PORT ALLEGANY, PA. 





